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Simple

TELEVISION
y

_,ELEVISION installation and
service were for a long time considered

as things to be attempted only by the

skilled technician. And, for a shorter

period of time, many dealers regarded

the installation of a television receiver

they sold as a prerogative they should

insist upon in order to make sure that

the set operated satisfactorily and the

customer was pleased by the service

rendered.

Now, however, the picture has al-

tered considerably. More and more
television sets are sold at low cost,

which leaves the dealer with no mar-

gin to use for such services as free in-

stallation and checkups.

After a few hardy souls showed the

way, the erection of television anten-

nas by rank amateurs became com-

mon. More recently, many set owners

have undertaken to save themselves

the relatively high costs of servicing.

Some are successful, and some are not.

There is no reason why any televi-

sion owner cannot perform many, if

not most, service and replacement

needs on his set. However, in order to

do anything successfully, it is very

desirable to know just a little bit

about what you are doing. In this

chapter the television receiver in gen-

eral—and no one make or model in

particular—is described by sections so

that you can perform various opera-

tions on your receiver and know to

some extent what you are doing and
why.

Repairs
There are a number of reasons why

home television service is quite prac-

tical. Most important is the fact that

the greatest majority of difficulties

arise from the simple failure of one or
more of the small vacuum tubes. Cer-

tain of these tubes cause definite ef-

fects on the face of the tube when they

fail. Thus, by noting what the picture

is—or is not—doing, the owner can de-

termine the part of the circuit in

which the trouble lies. Once this is

determined, the simplest way to cor-

rect the trouble is to replace the defec-

tive part.

Know Your Circuit Layout

A block diagram of a typical tele-

vision receiver is shown. This diagram

is not of any one set, but a composite

which shows the basic circuits, their

functions and their relationship to

other circuits and parts of the set.

Most television manufacturers have

laid out diagrams for their particular

sets for the convenience of servicemen.

It may be possible for you to obtain

one of these from the manufacturer of

your set or from a dealer.

On the back of your receiver you

will find a perforated cover. This cov-

er is there to seal in the extremely

high voltages present inside, and is

perforated to provide ventilation for

the heat generated in the set. A plug

on the cover in turn plugs into a two-

prong socket in the set. When the cov-

er is removed, the circuit is broken
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and the receiver cannot be turned on.

This device is called a "safety inter-

lock."

Never take this cover off until you

have learned where the high-voltage

danger points are located and how to

avoid them. This is most important,

and will be discussed in detail later.

The high voltage in even a small 7-

inch receiver is as great as 4500 volts,

while the projection-type receiver

found in most homes will go as high—
and sometimes higher — than 27,000

volts! Voltages of these strengths

should be treated with respect.

The parts that make up a television

receiver — tubes, resistors, condensers,

coils, wiring and sockets—are mounted
on a metal base called the chassis. In

some receivers all the parts, including

the picture tube and the speaker, are

mounted on one chassis. In others, the

speaker has its own chassis; still others

have the picture tube mounted sepa-

rately, and some have different circuits

mounted on individual chassis. It is

quite common to find the power trans-

former, rectifier tube, high-voltage

tubes and transformer and damper
tube mounted on one chassis — some-

times called the "power deck" — and
the rest of the receiver mounted on an-

other. In such cases the chassis are con-

nected by cables which either join

each other or plug into sockets mount-

ed on the chassis themselves. In order

to remove the receiver from the cab-

Thls is the safety interlock that

cuts off the power when the back of

the TV-receiver cabinet is removed
Popular Mechanics



Housed in clear plastic, this set shows mounting of lubes and parts

inet, it is often necessary to disconnect

these cables. Before doing so, it is wise

to mark each one and the socket into

which it plug^ so that the parts can be

reassembled correctly.

It is not always necessary to remove
the television receiver from the cab-

inet in order to replace tubes, and it

should not be done if it can be helped.

However, many receivers are mounted
in such a way that it is impossible to

replace certain tubes without at least

removing the particular chassis to

which that tube is connected. The
high-voltage tubes, for example, are

Usually enclosed by a metal shield

which must be uncovered or removed
before the tube can be replaced. Also,

some of the miniature tubes used are

located in such a position that more

time is wasted trying to fit the tube

prongs blindly than would be spent in

removing and replacing the chassis.

Removing the Chassis

Certain definite steps should be fol-

lowed when the television receiver is

removed from the cabinet. These steps

are enumerated here; if carefully fol-

lowed there will be no shock hazard:



1. Turn oflE the set and pull the pow-

er cord out of the wall receptacle.

2. Remove the knobs from the front

controls. These knobs generally

are of the push-on type and can

be removed quite easily. This must

be done so that the shafts of the

controls can be drawn through the

holes in the front panel. Any spe-

cial tools required to loosen set

screws can be obtained cheaply at

any radio-supply house.

3. Remove the back shield, which
usually has the safety interlock riv-

eted to it. This exposes the receiv-

er and also completely disconnects

the source of power. In some cases

it will be necessary to disconnect

the antenna before removing the

back cover. Inasmuch as some re-

ceivers have antenna connections

for either 300-ohm or 72-ohm lead-

ins, it is wise to make sure which

one is being used before discon-

necting any antenna lead.

4. Carefully inspect the qhassis and
determine how it is mounted. Usu-

ally they are held by bolts, fed

through a wooden base or mount-

ing, which screw into the corners

of the metal chassis. In some re-

ceivers, ordinary wood screws are

used. These bolts or screws should

now be removed.

6. Check the speaker mounting and
connection. Unless the speaker is

mounted directly on the speaker

chassis, it must be disconnected.

Various forms of connections are

used: Some speaker leads plug into

a socket on the chassis, others plug

into one end of a cable leading

from a chassis.

6. Inspect the picture tube to see if

it is mounted independently of

any chassis or if it is mounted on
the same chassis that holds the oth-

er parts of the receiver. If mounted
independently, it must be discon-

nected in the same manner as the

speaker. If this is necessary, more
steps must be taken at this point.

The high-voltage lead which plugs

into the side of tl^ie tube should

first be disconnected and ground-

ed to one of the chassis. An illus-

tration on page 28 shows how
this is done. Be very careful not to

touch the metal tip of the lead, as

there is enough charge in the high-

voltage condensers to give you
quite a "nip." Grasp the lead firm-

ly at the base of the rubber suction

cup when handling the lead and
disconnecting it. Next, disconnect

any other cables which connect

the picture-tube unit to the other

chassis. The parts around the neck

of the picture tube, with the ex-

ception of the ion trap, are fixed

firmly and should not be removed i

when taking out the receiver. The 1

tube socket is taken off. This sock-

et is "keyed" to fit on the tube base

only one way, so you need not wor-

ry about getting it back incorrect-

ly. As a further precaution against

shock, it would be wise at this time

to short-circuit the high-voltage

coating on the picture tube by
placing a length of insulated wire

between coating and chassis.

7. If the chassis in the receiver are all

separately mounted, they should

be disconnected at this time.

8. The receiver is now ready for re-

moval. This should be done care-

fully and gently—first to make sure

it has been disconnected properly,

and secondly because the receiver

is a fairly delicate instrument that

cannot take too much bouncing
and bumping.

9. Carefully reassemble the receiver.

Be sure that all connections are to-

gether firmly and that a good con-

tact is made. This applies especial-

ly to the high-voltage lead attached

to the second anode on the side of

the tube.

10. Inasmuch as the power cord and
its safety plug are riveted to the

perforated back cover of the set, it

will be necessary to buy an extra

one to operate the receiver while

it is out of the cabinet. These can

be obtained at any radio-supply

house for less than a dollar.



Tuner Adjustment

The tuners of television receivers

are all carefully adjusted before the

sets are shipped from the factory. The
tuning adjustments made on them are

critical in the highest degree. Unless

he is very well equipped with test in-

struments, even an experienced service-

man will make no attempt to adjust

the tuning of this circuit because of its

delicate balance.

There are but two repairs the home
owner should attempt on the tuner

section of his receiver. One is the re-

placement of defective tubes. The sec-

ond is adjustment of the oscillator.

The first is simply a matter of pulling

out the defective tube and inserting a

new one.

With few exceptions — notably the

continuous-type tuners — the tuners

used in television receivers have fine-

tuning controls. These usually are

found at the front end of the tuner-

assembly shaft. The purpose is to en-

able the owner to tune sharply the sta-

tion he selects. In this way he can

compensate for changes in the values

of condensers and resistors because of

age or other factors, all of which alter

the tuning of the receiver.

At times, however, no matter how
the fine tuning is adjusted, the picture

cannot be brought in clearly with good
detail and contrast. Or, what is worse

to some people, the sound and picture

are not synchronized. Tuning in a

good picture results in poor sound,

and vice versa. Any of these can occur

when the oscillator or mixer tubes are

changed. The difficulty may show up
gradually, indicating such wide
changes in circuit component values

that the fine-tuning control is no long-

er able to compensate. Under these

circumstances, it is possible that the

oscillator can be adjusted to correct
these troubles.

Oscillator Correction

Oscillators generally are tuned by
varying the depth to which a brass or
iron core is inserted in the hollow
center of a coil.

Inserted in the coil is a threaded
brass slug with a screwdriver slot at the

outer end. When the channel strip is

inserted in the tuner, this slotted end
can be seen through the hole in the
tuner marked "H." The oscillator is

adjusted while the set is tuned to the

defective channel.

Because of the frequencies involved

in radio and television, tuning any sec-

tion which operates at radio frequency

must be done with a nonconducting
screwdriver. These can easily be pur-

chased for a small sum, or it is quite

easy to make one from a slender piece

of wood. With such a tool, turn the

slug in the oscillator coil slowly and
carefully. Watch the picture and listen

to the sound with equal attention.

There will be a point at which both

picture and sound are at their best. If

this point gives satisfactory results, no
further adjustment is necessary.

If the results still are unsatisfactory,

the oscillator tube should be changed

and a new one tried. If the trouble lies

in the oscillator section because of mis-

tuning or a defective oscillator tube,

this adjustment will clarify the picture

and give good, synchronized sound.

In the turret-type tuner there is a

separate oscillator adjustment for each

channel. The process outlined should

be performed only for those which

may be defective. The procedure,

however, varies somewhat in tuners

which do not have separate strips for

each channel.

As a general rule, the adjustment
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for the oscillator is found on the front

end of the tuner. One type of tuner

has only two oscillator adjustments,

one for Channels 2 through 6 and the

other for Channels 7 through 13.

These are referred to as the "low-fre-

quency oscillator" and the "high-fre-

quency oscillator." Because of the va-

riety of tuners used, it is impractical

to show details of every type. For the

location of oscillator-tuning adjust-

ments, it is necessary to refer to the

service diagram of your particular set.

An example of a switch-type tuner

is shown. Notice the two screwdriver

adjustments for oscillator tuning. In
making adjustments for the low-fre-

quency channels, any station in that

band is selected and tuned in as best

possible. The oscillator is then adjust-

ed for picture and sound. The chan-

nel selector is then turned to another
station in the low-frequency band and

the same procedure is followed, using

the same oscillator-adjusting screw.

Then return to the first channel. If

the fine-tuning control cannot be ad-

justed to bring in the proper picture

and sound, the oscillator slug should

be retuned. Return to the second sta-

tion and check. It may be necessary to

repeat this procedure several times be-

fore settling on one position that satis-

fies the requirements of all the stations

involved.

The steps to be followed in adjust-

ing the oscillator for the high-frequen-

cy band are the same. Because of the

higher frequencies, be more cautious

in turning the slug.

Certain types of receiver employ a

type of tuner which has replaceable

channel strips other than those men-
tioned and illustrated. In these, it is

frequently possible to purchase from
the manufacturer a replacement part

for an offending channel. This is nec-

essary in those cases where thpre is no
doubt that the strip itself is defective.

Normally this is a task for a service-

man, but in localities where none is

available the job can be done by a
handyman.

Primary Controls

The primary controls of a television

receiver are generally located at the

front of the cabinet. These are the

operating controls. They are:

Station or channel selector. By this

means the station desired is selected.

It controls the action of the tuner by
putting into the circuit the proper r.f.

amplifier circuit and oscillator circuit.

As described previously in explaining

the action of the tuner, the parts mak-

ing up these circuits often change in

value or adjustment. It is necessary to

have some means of compensating for

these changes. This is a function of the



Fine-tuning control. As a rule, the

fine-tuning control and the channel se-

lector are mounted on concentric

shafts—that is, the shaft of the fine-tun-

ing control is within that of the selec-

tor shaft. After uhe station desired is

selected, it is brought into sharp de-

tail by the fine-tuning control. This

control is not found on continuous-

type tuners.

Volume control. This performs the

same function in a television receiver

as the volume control of a radio — it

controls the amplitude level of the

sound.

Brightness control. This governs the

brilliance of the screen image. When
the brightness control is varied, the

difference in voltage between the grid

and cathode of the picture tube is

changed.

Contrast control. This governs the

"volume" of the picture in much the

same way as the volume control gov-

erns sound. In most sets the contrast

control regulates the video i.f. stages;

in others it controls the video ampli-

fiers and occasionally it also controls

the r.f . amplifier.

Vertical hold. Occasionally called

the frame control or vertical-frequen-

cy control, the vertical hold^ceeps the

vertical-sweep circuits operating at 60

cycles per second. The same comments
that apply to the vertical hold are true

of the horizontal hold. Often, the

two controls are mounted concentri-

cally. Like the horizontal hold, the

vertical hold is sometimes mounted at

the rear.

Horizontal hold. This is sometimes

called the horizontal synchronizer, the

synchrolock and the speed control.

Secondary Controls

Secondary, or nonoperating con-

trols, are those which seldom need ad-

justment. They are usually mounted
at the rear of the set or under a plate

on the front panel.

Focus. The focus control is a cur-

rent-regulating device. Varying the

current passing through the focus coil

changes the focal length of the elec-

tronic lens set up by the magnetic
field. The focus control should be ad-

justed for the sharpest lines on the

screen. This, like all image adjust-

ments, should be done when the test

pattern is being broadcast. One ad-

justment will satisfy focus require-

ments for all channels.

Width. This control is a coil or con-

denser which varies the operation of

the secondary winding of the high-

voltage transformer. Varying this con-

trol requires a screwdriver. Some re

quire many turns before any effect can

be noticed on the picture. Others can

be turned only one revolution in all.

Horizontal linearity. This control

makes sure that the voltage applied

to the horizontal-deflection coil is

smooth and even. If it is jerky, the pic-

ture will appear pulled in or pushed
in on one side or the other. Like all

secondary controls, adjustment is to be
made slowly and carefully.

Vertical linearity. Similar in ap-

pearance and action to the horizontal-

linearity control, the vertical-linearity

control is used primarily to correct dis-

tortion in the top half of the picture.

It acts on the vertical-sweep circuit

and its frequency of 60 cycles.

Height. Distortion of the lower half

of the picture is corrected by the

height control. It is almost always nec-

essary to adjust the height and vertical-

linearity controls together. Should it

be necessary to adjust either one, only

do so to fill the screen. Do not attempt

to center the picture by these controls.
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the picture tube. The inside of the

tube is maintained at a high vacuum.
If it should break, air would rush in

to cause an "implosion," and glass

would fly all over the immediate area.

For this reason you are advised to wear
leather gloves and safety goggles when
handling the picture tube.

There are real electrical hazards

present in a television set. If the prop-

er precautions are observed, however,

there is no danger at all. The ones

who get hurt are those who are care-

less or who didn't know the set was
"loaded."

After a receiver has been turned on,

a charge is built up in the many con-

densers which lingers long after the

power is turned off. To prevent shocks

during repair, this voltage should be

discharged, or "bled." The metal chas-

sis offers good discharge points.

In discharging the high-voltage lead

to the second anode of the picture tube,

grasp the lead firmly by the rubber cap

that surrounds the contact point and
break the connection. Discharge, or

"bleed off," the electrical energy re-

inaining by touching the metal tip of

the lead to some portion of the chassis.

Frequently there will be an arc at the

point of contact. This is caused by the

stored energy jumping over the gap to

the grounding point. When this arcing

stops, the charge is fully dissipated and
the contact of the lead is safe to touch.

The picture tube itself, if of the glass

envelope type, has a coating on the

outer surface. Called the "dag," this

coating often holds a charge which,

though slight, should be discharged. If

it is not you might get enough of a

jolt to drop the tube. Any piece of in-

sulated wire will serve as a medium for

discharging this and the other storage

points in the set.

How to Make a Shorting Tool

For the amateur repairman, an 18-

inch length of ordinary lamp cord can
be made into a satisfactory shorting, or
discharging, device. Bare both ends of

the wire and twist together the two
conductors at each end. A half inch of

bared wire is sufficient. If a soldering

iron is available, it is wise to solder the

bared ends to prevent fraying of the

strands and to give the ends stiffness.

Next, take two short pieces of wood,
about 4 inches long, and tape them at

each end of the rubber-covered sec-

tion, leaving the bare wire protrude.

This will provide a handle at each

end.

To use this shorting tool, touch one
end to the part that is to be discharged

and the other end to the chassis. This
provides a free path for the electricity

to flow out. Sparking will result when
this is done, but this is harmless and
need not cause you concern.

Remember to keep your fingers well

back of the bare ends of the shorting

wires and do, not permit any part of

your body to touch the receiver. Ama-
teurs are not likely to be careless when
performing this operation the first few

times. But the point to remember is

that care must always be exercised

even after you have become so adept

at the shorting-out process that little

thought is given to it. Do not let fa-

miliarity breed contempt.

How to "Bleed" a Set

The danger points commonly found

and the procedure to be followed in

discharging them are as follow:



1. High-voltage lead from power sup-

ply to picture tube. Remove and
short the metal tip against the

chassis. An arc will result. Be care-

ful to grasp the lead by the rubber

cap and do not let your free hand
touch any part of the receiver.

Follow the electrician's adage:
"Keep your free hand in your hip

pocket."

2. Short the cap connections to the

high-voltage rectifiers and ampli-

fier tubes to the chassis. This re-

quires removing the cover of the
high-voltage supply.

3. Short the outer coating of glass

picture tubes to the chassis. Metal
tubes are covered by a plastic insu-

lating jacket. Stick an end of the

shorting lead under this jacket,

make contact with the tube enve-

lope and short to the chassis.

4. If the underside of the chassis is

going to be handled, it will be wise

to short the positive leads of the fil-

ter condensers.

Snap/^n fuse holder. Inset photo shows how easily replacement is made



The remainder of this booklet is de-

voted to common television troubles,

their causes and their cures.

Horizontal Bars Across Screen

(Loss of Horizontal Synchronization)

Causes — Misadjusted horizontal-

hold control, misadjusted horizontal-

oscillator transformer, defective hori-

zontal-oscillator transformer, defective

horizontal sync-circuit tubes, defective

resistors or condensers in the circuits.

Cwr«—Readjust the horizontal-hold

control.

Check tubes by substitution. The
tubes which may be involved here are:

the horizontal-oscillator tube, horizon-

tal-sync clipper, horizontal-sync separa-

tor, horizontal discriminator, horizon-

tal discharge or the AFC tube. Most
receivers do not have all these tubes.

They are listed here to help the owner
identify the ones in his own receiver

regardless of how they are labeled. It

is not possible to list all the different

types of tubes used in all makes of re-

ceivers in these circuits, but the most
common ones are: 6SN7, 12AU7,
6SL7, 6AL5, 12SN7, 12SL7.

Readjust the horizontal -oscillator

transformer. This unit is on the main
chassis of the receiver and can be lo-

cated by reference to the service bulle-

tin and sometimes by referring to the

component-layout chart on the inside

of the cabinet. This is the device by
means of which the horizontal-sweep-

circuit frequency is put in step with

the pulses from the transmitter. It is

generally "slug" tuned. The most com-
mon type of horizontal-oscillator trans-

former is quite easily adjusted. Notice

that the threaded shaft which pro-

trudes has a small screwdriver slot at

the end. Turn this shaft slowly until

the horizontal lines straighten out and

the picture appears clear. This should
be done with the horizontal-hold con-
trol centered, so that after the adjust-

ment has been made on the transformer
there is play on either side of the hold
control. This is a primary control, and
the play is needed for making small
adjustments.

Replacement of resistors or condens-
ers will usually require the services of
a technician unless you have had ra-

dio-repair experience and own an
ohmmeter for testing.

Horizontal Overlapping
(Picture Folds Over on

Itself from Side)

Causes—Deiect either in the hori-

zontal-sweep circuits, damping circuits

or possibly the sawtooth generator cir-

cuits. Slight change in values of com-
ponents which may be compensated
for by adjusting secondary controls.

Cwre^—Adjust horizontal-hold con-

trol. Adjust width or linearity con-

trols. Make these adjustments very

carefully as it is not too likely that

they will cure this trouble. If they do
not, return the controls to their orig-

inal positions and go on to the next
step.

Replace the damper tube. Common-
ly used damper tubes are the 5V4,

6W4 and 6AS7. A weak damper tube

is the most common cause of horizon-

tal overlapping.

Failure of the above cures to rem-

edy the trouble indicates a serviceman

should be called. If equipment is

available, check the resistors and con-

densers in the damping circuit.

If the foldover is quite pronounced
— both sides of the picture lapping

over the center — check the tubes in

the horizontal-sweep circuits. Most
likely offenders are the horizontal dis-



charge, horizontal output, horizontal-

amplifier tubes. 12AU7, 6BD5, 6BQ6,

6BG6 are commonly used types.

Wrinkled Edge on the Picture

Causes — Defective damping tube,

defective deflection yoke or compo-

nents in the deflection circuits.

Cures — Although it is very seldom

that a defective damping tube will

cause wrinkles, it is the simplest thing

to replace for this defect and should

be tried first. Common types are 5V4,

6W4 and 6AS7.

The deflection yoke has a number of

small components — resistors and con-

densers—mounted on it. Some of these

may be at fault in this case and should

be replaced.

The deflection yoke itself will some-

times cause wrinkles. Because there is

small likelihood of these yokes going

bad, it is not worth while to keep one

on hand to check the old one by the

substitution method. If an ohmmeter
or other test instruments are readily

available, resistances and voltages can

be checked. The man handy with a

soldering iron can replace the small

components attached to the deflection

yoke at small cost. For component val-

ues, refer to the service bulletin.

In doing repair work of the above-

mentioned type, the amateur repair-

man can be quite successful if he is

careful to replace components with

others of the exact value required, if

he labels his wires so that they can be

reconnected to the proper terminals

and if he makes sure that all solder

joints are firm and properly made. All

power should be turned off and con-

densers and other danger spots dis-

charged, of course, before proceeding

with work of this sort.

Vertical Line on Screen

Causes — Failure in the horizontal-

sweep circuits. (Note—This trouble

occurs only on receivers whose hori-

zontal-sweep circuits and high-voltage

circuits operate independently of each

other.)

Cures—Check tubes in the horizon-

tal-sweep circuits. Most likely offend-

ers are the horizontal-oscillator and
the horizontal-output or amplifier

tubes (12AU7, 6SN7, 12SN7, 6BD5,
6BG6, 6BQ6). In 7-inch receivers, it

will almost always be found that this

difficulty is caused by a defective 12-

SN7 tube.

Occasionally a receiver has a small

fuse on the order of i/^ -ampere in this

circuit. If that opens, the result will be

a vertical line. If the horizontal-deflec-

tion coil in the deflection yoke opens,

there will be no horizontal control ap-

plied to the electron scanning beam.

If an ohmmeter is available, this can

be checked. I

Narrow Picture;

Cannot Be Widened
To Fill Screen

Causes—Deiect in the horizontal-

sweep circuits or in the low-voltage

power supply.

Cwre^-Although the apparently log-

ical first step is to check the tubes in j

the horizontal circuits, this is one de- i

feet which does not quite conform to

the logical way of servicing as the most

common cause of a long, narrow pic- I

ture is weakening of the low-voltage

power-supply rectifier tube. As a gen-

eral rule, the narrowing comes about

rather gradually. The first step, then

is to substitute in the low-voltage pow-

er supply. The most common tube in

this circuit is a 5U4G. 5V4G tubes are



occasionally used, as well as 5Y3 tubes.

In the latter case, two or more are of-

ten found instead of one single tube as

the 5Y3 is not capable of performing

as much work as either of the other

two types. As this power supply also

affects the other tubes in the set which

receive and amplify the signals, it will

usually be noticed that the overall per-

formance is improved in replacing a

defective one.

If, after trying the low voltage rec-

tifier tube, the picture still is too nar-

row and cannot be widened with the

width control, substitute the horizon-

tal-oscillator and amplifier tubes. The
horizontal-output or amplifier tube is,

incidentally, the most expensive one

in the receiver excepting the picture

tube. In replacing any of the tubes in

the horizontal-sweep circuits, it should

be borne in mind that it is almost al-

ways necessary to make a readjustment

of the horizontal secondary controls-

width, speed, frequency, hold and the

like. These adjustments should not be

made, of course, until the trouble has

been cured. Generally speaking, the

horizontal-oscillator transformer is

that which will require the adjustment

so that it can bring the horizontal-

sweep frequency in step properly by
taking into consideration the changed
characteristics of a new tube.

Failure of certain other components
will also cause a long, narrow picture.

A shorted horizontal-deflection coil,

shorted output transformer, and de-

fective condensers and resistors are

possible causes.

Scalloped Edges on Picture

Causes—Defective filtering in the

sweep circuits.

Cure5—This is a rather difficult

trouble to cure without proper equip-

ment. It usually occurs in the vertical

circuit and indicates that a ripple from
the 60-cycle components is getting

through due to failure or leakage of a

filter or by-pass condenser in the

sweep circuits. Unless one has testing

equipment available, it is necessary to

call a serviceman. If equipment is

handy, check the by-passes in the cen-

tering circuits and the filtering con-

densers in both sweep circuits. The
same effect can be brought about by
defective filter condensers in the pow-
er supply.

Picture Split by Vertical Black Line
With Portion of Picture

On Each Side of Bar

Causes — Defective horizontal dis-

criminator or sweep circuits.

Cur^5—Adjust discriminator or oscil-

lator transformers in horizontal-sweep

circuits. As previously mentioned,
these transformers are usually the slug-

tuned type with a threaded screw for

control.

Defective discriminator tube
(6AL5).

Analysis of this trouble will logical-

ly lead to the conclusion that the hor-

izontal-sweep frequency is twice what
it should be so that two pictures in-

stead of one appear.

Picture Rolls Vertically

{Loss of Vertical Sync)

Causes — Poorly adjusted vertical-

hold control, defective tubes in verti-

cal-sweep circuits, defective small com-
ponents in vertical circuits.

Cur«—Adjust vertical-hold control.

This is best done by rotating the con-

trol until the picture moves down-
ward very slowly. Then reverse the ro-

tation to the point where the picture

snaps back into a steady position.



Replace tubes in the vertical-sweep

section. These include the vertical-

synchronization tubes, both clippers

and separators. Types used are 12AX7,

12AU7, 6SN7, 12SN7 and 6J5 tubes.

Failure to correct this defect either

by adjustment of the hold control or

substitution of tubes in these circuits

is evidence of the failure of a small

component. This is best repaired by a

serviceman. As always, any replace-

ment of small components should be

attempted only by those with some

knowledge of radio repair.

Horizontal Line in Center of Screen

(No Vertical Sweep)

CflM^e—Vertical-sweep circuits have

developed failure.

Cwrei—Replace vertical-oscillator or

amplifier tubes. The common ones

used are 6AQ5, 6SN7, 12BH7, 12SL7,

12SN7, 6V6, 7C5.

Check the vertical-linearity and

height controls by moving them slight-

ly while observing the picture. These

are usually carbon potentiometers,

and over a period of time arcing can

occur which will burn a small spot at

the point of contact and break the cir-

cuit. If this does happen, it is some-

times possible to clean the offending

component by pouring into it some

carbon tetrachloride, which washes

out the grit. At other times, slightly

moving the control contact off the bad

spot will bring back the vertical sweep

with a slight sacrifice to height or

linearity.

The best cure, of course, is to re-

place the control that has gone bad.

This is very simply done if one has

available the direct replacement, pli-

ers and a soldering iron and is careful

to install the new unit in exactly the

same way as the old one.

If tube replacement does not cure

the trouble and the height and verti-

cal-linearity controls are good, any fur-

ther repairs should be attempted only

if one has an ohmmeter for testing. If

an ohmmeter is available, continuity

should be checked on the vertical-

blocking transformer, the vertical-os-

cillator transformer and the vertical-

deflection coils in the deflection yoke.

Open resistors and shorted condensers

in the vertical-amplifier circuits can be

at fault.

Picture Too Large or

Too Small Vertically

CflM5e5—Vertical-sweep circuits, ver-

tical-linearity and height controls,

voltages to vertical circuits not proper.

CMre5—Adjust height and vertical-

linearity controls.

Replace vertical oscillator and/or
amplifier tubes.

Check small components in this

circuit.

Check voltages applied to vertical-

oscillator and amplifier tubes to see if

they meet the standards set by the

manufacturer in his service bulletin.

If not, the supply voltage should be

traced back to the source to see where

the trouble lies.

Top and Bottom of Picture

Out of Proportion

CaM5e5—Linearity and height con-

trols misadjusted, defective vertical-

amplifier tube, defective components

in the vertical-oscillator and vertical-

amplifier circuits.

CMr^5—Readjust the vertical-linear-

ity and height controls.

Replace the vertical-amplifier tube

-6SN7, 6AQ5, 6J5, 12AT7.

Check small components with an

ohmmeter.



Picture Jumps Vertically Up or Down
Cauje5—Vertical-hold control set too

critically, vertical-sync circuits not op-

erating properly, poor filtering, inter-

ference entering through antenna.

Cur^i—Reset vertical-hold control.

Picture should snap in position with a

good, positive action. If not, trouble

lies elsewhere.

Replace vertical-sync-circuit tubes-

sync clipper, sync separator, etc.

Checking the filtering usually incurs

a fair amount of signal tracing to find

where alternating current may be en-

tering the circuit and is usually a job

for the professional serviceman.

If the trouble is caused by interfer-

ence which enters through the anten-

na system, as would be the case where
ignition noises and other electrical in-

terference is the cause, only two real

cures are available—reorienting the an-

tenna for minimum interference and
replacing the lead-in with a coaxial or

shielded type. Of course, it is possible

to trace down the source of interfer-

ence and shield it, but that is often

quite difficult to do and even after the

cause is found it may not be possible

to cure it.

Occasionally, microphonic tubes

will cause the picture to be jumpy. Tap
the tubes in the vertical circuits light-

ly while watching the picture on the

screen. If it jumps when any one tube

is tapped, this is the likely trouble-

maker.

Vertical Overlap

Causes—Defective vertical-deflection

yoke, defective vertical-oscillator, ver-

tical amplifier or output tubes. Misad-

justed height or vertical linearity.

r;Yre5—Substitute—one by one—for
the tubes mentioned above.

ChecIC the adjustment of the verti-

cal-linearity and height controls. In

many cases, trouble of this sort is

caused by an attempt on the part of

juvenile members of the family to "fix

the television set."

Deflection yokes have several small

components—resistors and condensers

—mounted inside the cardboard cas-

ing. If the foregoing cures are ineffec-

tive, it is advisable to remove the yoke

and check these components with an
ohmmeter. It may not be possible for

the amateur to identify which is the

horizontal and which the vertical sec-

tion by tracing the l^ads. To find out

quickly, disconnect the yoke and meas-

ure the coil resistances, which are giv-

en in the service bulletin. If the resist-

ance measurements of the wire that

compose the coils match those given in

the bulletin, the coil itself is all right.

To check the small components them-

selves, one end of each should be dis-

conpected, otherwise the readings may
be inexact.

Picture is Split

Or Two Complete Pictures

Appear Vertically

Caj/5e5—Improperly set vertical-hold

control, or a defective component in

circuit.

Cures — Readjust the vertical-hold

control.

Look for a defective tube in the ver-

tical-sweep and sync circuits by substi-

tution. It is unlikely that any of these

will cause the difficulty, but it is pos-

sible and should be attempted as it's

one of the easier things to do. Possible

defective components are: vertical-os-

cillator transformer, resistors and con-

densers in the oscillator and amplifier

circuits.



No Picture, No Sound

Picture Tube Not Lighted

Causes—Receiver not plugged into

electrical outlet, power cord defective,

safety-interlock switch not properly

connected, fuse in receiver blown,

power-transformer primary open, de-

fective on-off switch, defective low-

voltage-rectifier tube, open tube fila-

ment in a.c.-d.c. sets, short in set, etc.

There are other causes possible for this

trouble. Some can be very obscure.

Cures—Remove the receiver plug

from the electrical outlet and test the

outlet by plugging in a lamp to make

sure none of the house fuses has gone

bad.

Check the power cord for an ob-

vious break. If an ohmmeter is avail-

able, check continuity by connecting it

to the prongs on the power-cord plug.

The line should read open—infinite

resistance—with the power switch in

the "off" position. In the "on" posi-

tion, there should be a reading of

some sort. Lack of a reading with the

power switch turned to the "on" po-

sition indicates an open power cord,

poor contacts or a defective safety-in-

terlock switch, a defective "on-off"

switch, an open primary in the power

transformer or, possibly, some other

open circuit among the most common
of which would be the fuse. All possi-

ble troubles which can be checked

without completely removing the chas-

sis from the cabinet should be investi-

gated. The interlock, the power cord

and usually the fuse can be checked

merely by removing the back of the

set. Replace defective wire or switches.

Caution should be exercised if the

fuse is found to be defective. Often a

fuse will open because of age, a small

surge in the power supply or for some

other very temporary reason. How-
ever, it must be borne in mind that a

fuse is a protective device and that the

usual reason for its failure is that some
circuit in the receiver has developed

a short, thus drawing excessive cur-

rent. If the fuse does not open but

permits this condition to go on, it is

quite possible that the continued op-

eration of the receiver will cause one

or more components to burn out,

wires to burn and a great deal of dam-

age to follow. Therefore, whenever a

fuse has gone bad, do not short it out

by wrapping tinfoil around it or jump-

ing the contacts with a piece of wire.

Replace it with a fuse of the same

value. This is a simple matter. Fuses

are most commonly of the "pigtail"

type, that is, a small glass tube, metal-

capped at each end and with a wire

lead soldered to the metal cap. Small

"snap-on" devices are available on the

market which can be snapped on the

fuse in the circuit and another good

fuse snapped on the back of the device.

The photos on page 1 1 show how
this is done. Whenever a new fuse is

needed, it is a simple matter to snap it

into the snap-on fuse holder. Further

replacements can be made without

effort.

A less commonly used method of

connecting a fuse into a circuit is by

use of the "fuse-extractor post." This

is more expensive for the manufac-

turer, entailing an additional compo-

nent besides the labor of installing it.

However, some receivers do have such

posts, generally at the rear of a chas-

sis. Replacement of a fuse in this case

is done by simply unscrewing the cap,

removing the fuse and inserting a new
one. As always, care should be exer-

cised to replace with the proper-sized

fuse.



'Slo-Blow" fuses are often found. A
"Slo-BIow" fuse is one which will not

open immediately with a slight cur-

rent surge or build-up such as occurs

in filter condensers, but opens only

after the rating has been exceeded for

a short period of time. Thus the nui-

sance of changing fuses constantly be-

cause of small surges is alleviated and

the temptation to insert fuses of high-

er value to reduce the number of

blowouts is removed.

The procedure to follow in replace-

ment of a defective fuse is simple but

should be adhered to rigidly. Insert

the fuse of the proper value. Turn on

the receiver and watch very closely for

any sign of arcing, smoke, smell of

burning, odd streaks on the screen of

the tube or other indications of trou-

ble. If these do occur, turn the power

off immediately. The indications giv-

en show that the fuse went out in its

capacity as a safety device and not be-

cause of some trouble within itself.

Perhaps the most common cause of

a dead receiver is failure of the low-

voltage rectifier tube. If insj>ection

shows the filaments of the tubes to be

lighted but there is no sound, picture

or raster, the first culprit to suspect is

the low-voltage rectifier. This sup-

plies B-plus voltage in almost all re-

ceivers except a very few with a special

power supply. Check this tube then

by inserting a known good one. Recti-

fiers are 51J4G, 5V4G, 6X5, 5Y3, 7X6,

25Z5, etc. Note that the letter follow-

ing the first digit in rectifier tubes is

usually one from the last part of the

alphabet. Remember that some receiv-

ers use more than one low-voltage rec-

tifier tube, in particular those with

5Y3 tubes.

In some types of a.c.-d.c. television

receivers, where the tube filaments are

in series, failure of the filament of one
tube will cause the whole receiver to

become inoperative just as failure of

one light in the old-fashioned Christ-

mas-tree series circuits would cause a

whole string to go out. If the pins on
the tube* base to which the filament

leads are connected are known, each

tube can be tested for this defect with

an ohmmeter. Otherwise, find the dif-

ficulty by substitution or by removing
the tubes from the receiver and having

them tested.

Replacement of a defective on-off

switch, a defective power transformer,

an open circuit in the receiver or

similar troubles is too difficult for the

average person to undertake unless he

is positive where the trouble is. Open
transformers and defective switches

are best found by checking continuity.

They should be replaced with a man-
ufacturers replacement or by a stand-

ard type. In some cases, a transformer

which is proper for the job cannot be

mounted without drilling new mount-

ing holes in the chassis. If tools are

available, this is not difficult to do and
often quite feasible in that it enables

a "stronger" unit to be used in replace-

ment than was originally installed.

Generally speaking, work of this type

should be left to the serviceman.

No Picture, No Sound
Picture Tube Lighted

Caji5e5—Reasoning will show that in

this case the high voltage is operating,

the receiver is getting power and the

trouble must lie in some section which

carries or ig some way controls both

the audio and picture signals. The
fault could be in the antenna or its

lead-in, the tuner, or, in receivers us-

ing the intercarrier system, the inter-

mediate-frequency amplifier circuits.



Cures—Check the antenna system

for a break in any of the connections

either at the antenna itself or along

the lead-in or at the point at which

it is connected to the receiver. If a

folded-dipole antenna is used, the

lead-in and antenna can be checked by

connecting an ohmmeter across the

conductors at the receiver end without

going on the roof. If continuity shows,

the trouble lies elsewhere. Indoor an-

tennas are highly suspect as they are

handled so much that leads are more

often broken.

Check the tubes in the tuner by sub-

stitution. The most likely offender is

the oscillator tube. Tubes used in tun-

ers are 6J6, 6AG5, 6AK5, 6BC5 and

6BC6. It is possible in some types of

tuners that the switch mechanism has

become defective and no contact is be-

ing made when the knob is turned.

This is rare, however. Repairs on tun-

ers are quite critical, particularly if

they involve realignment and circuit-

component replacement, so that most

servicemen prefer not to tackle the

job but will usually recommend a

new replacement.

Check the tubes in the intermediate-

frequency amplifiers. This applies to

the intercarrier-type receivers where

the sound and picture signals follow

along the same path to the detector

tube. Common tubes are 6AU6, 6BA6,

6AC7 and 6CB6.

Open resistors, open coils, open or

shorted condensers and the like can

cause this trouble. Simple tube failure

or a break in the antenna lead is the

cause in almost all cases, however.

Sound But No Picture

(Tube Does Not Light)

Causes—The failure must lie in a

circuit which lights the picture tubes

or controls the electron beam or video

output. Therefore, the possibilities are

the picture tube itself, the high-volt-

age power supply, the horizontal-

sweep circuits and the vertical-sweep

circuits or the video-output circuits.

Cures—Check the picture tube and

make sure the filament is lighted. This

is seen by looking inside the neck of

the tube after removing the back cov-

er. If the filaments are not lighted,

either the transformer which supplies

the voltage has become defective, a

socket or connector between that

source of power and the picture tube

has lost contact or the tube itself is

bad. If a voltmeter is available, the

output of the kinescope filament trans-

former can be checked. If the trans-

former is defective, replacement
should be made in the usual manner.

Sockets and connectors are easily

checked to make sure they are not

loose or that a lead is not broken. In

some picture tubes, it has been found

that the filament wires are not proper-

ly connected to the pins on the tube

base. If this is the case, the tube is de-

fective and should be repaired or re-

placed by the dealer, distributor or

manufacturer under the terms of the

warranty. If the sockets, connectors,

transformers, etc., are good, and the

filaments do not light, the inference to

be made is that the picture tube is de-

fective and should be replaced.

If the high-voltage power supply is

defective, there will be no light on the

picture tube. Perhaps this is the most

common failure in television receivers

and in the majority of cases it is. due

to a simple tube failure. The p^sence

of sound indicates that the low-voltage

power supply is functioning properly.

Therefore, only those tubes directly

affecting the high voltage need be test-



ed. As most receivers use the flyback

or kickback high-voltage system, the

failure of the horizontal-oscillator tube

which provides the triggering im-

pulses will cause the high voltage to go

out. Check by substitution. The com-

mon tubes are 6SN7, 6SL7, 6AL5,
12SN7, 12BH7, 12AU7. Next, substi-

tute the horizontal output or amplifier

tubes-6BG6, 6BQ6, 6CD6-and the

high-voltage rectifier tubes— 1X2, 1B3,

2X2, 2V3. Occasionally, high-voltage

power supplies are independent of the

other portions of the receiver in which

case all tubes in the supply are poten-

tial offenders.

Caution! In making substitutions

in the high-Voltage supply, be sure the

power cord is disconnected and all dis-

charge precautions are carefully ob-

served. Replacement of other compo-

nents in the high-voltage power sup-

ply are made in the usual manner.

Check the tubes in the video-output

circuit.

Check the ion trap. There are times

when a receiver is jarred so badly that

the ion trap becomes misadjusted.

This is a rather romplicated adjust-

ment which most people will find best

performed by a serviceman.

Adjust the brightness and contrast

controls. If these are defective they

can cause the trouble cited. However,

such a cause is most uncommon. More
common, oddly enough, is the fact

that some people fail to turn up their

brightness controls and call a service-

man to repair a nonexistent defect. De-

fective small components, controls and
the like cannot be found with cer-

tainty without test instruments. If in-

struments are available, the standard

continuity and voltage checks will iso-

late the trouble so that repairs can be

made.

Sound But No Picture, Tube Lights

Causes—The trouble must lie in a
circuit which affects only the video sig-

nal. This could be the video i.f. cir-

cuits, the video detector or the video

output. One further cause is possible.

Occasionally, a "screwdriver" mechan-
ic will attempt to better his picture by
adjusting i.f. transformers or some
tuner components. If the picture is

lost because of this there is no recourse

but to call the serviceman and let him
take the receiver to his shop for a com-
plete realignment.

Cures — Replace the tubes in the

video i.f. circuits. These are 6AU6^
6CB6, 6BA6, 6AQ5, 6AC7, 6AL5,
6AG5.

Replace the video-detector tube—
6AL5, 12AU7.

Replace video-output tubes — 12-

AU7, 12SN7, 25L6, 6AC7, 6AL6,
6V6.

Open coils, resistors, etc., are found
by using test instruments.

Picture But No Sound

Causes—Deiect must lie in those cir-

cuits which carry only the audio sig-

nal. These are the audio i.f., audio
detector or discriminator, audio ampli-

fiers and speaker.

Cure5—Check the speaker cable and
plug to make sure that contact has not

become broken. This sometimes hap-

pens during a housecleaning period

wheri a mop or broom is pushed under
a console television receiver.

Check the audio-output tubes first—

6V6, 6K6, 6F6, 6L6, 25L6, 7C5-then
the audio-amplifier tubes, which can

be the same types plus 6SQ7, 6SJ7. 12-

SQ7, 12AT6, and then the detector or

discriminator tube. Audio-detector
tubes are many and varied, but the



6AL5 is the most popular in the TV
sound system.

If the defect is not uncovered at

this point, the next step is to try the

audio i.f. tubes. Receivers using the in-

tercarrier method of sound detection

and amplification will as a rule have

only one i.f. tube in the audio system

-a 6AU6, 6RA6, 6SK7, 6SJ7, etc.

Those in which the sound and video

signals follow separate paths have

more.

If the replacement of tubes has no
curative effect, the speaker can be

checked. This is a most unusual diffi-

culty and shows up generally in a grad-

ual manner. Because of the necessity

of matching impedances and the fact

that some receivers use permanent

magnets whereas others are the dy-

namic type, it is not too practical to

check by substituting the speaker from

another receiver—radio or TV. The
simplest check is to apply an ohmme-
ter to the voice-coil leads of the speak-

er. If there is continuity or the speak-

er diaphragm or cone moves with a

slight click as the leads are applied,

then the speaker itself is not the cause

of the trouble. If an ohmmeter is not

available, applying an ordinary li/^-

volt flashlight battery to the leads also

will cause it to click and move. The
leads can be identified easily in most

cases. Many sets have only the two

leads going directly to the voice coil

from the chassis. Others may have sev-

eral, some of which go to a transformer

or a choke mounted on the speaker cas-

ing. The voice-coil leads can be identi-

fied by observing which are attached

to the cone of the speaker itself.

The sound section of a TV receiver

is very much like a regular radio re-

ceiver. The major difference lies in the

fact that certain circuits of a television

receiver—notably the tuner—carry both
sound and picture signals. Besides the

possible causes listed as trouble

sources, defective transformers, coils,

condensers, resistors and controls also

can result in loss of sound. Trouble

shooting in the audio is, therefore, to

be carried on as it would be in a radio,

always bearing in mind that when the

set is turned on there is high voltage in

the video circuits which should be

avoided with care. Anyone with a

knowledge of radio repair should have

no difficulty servicing the sound sec-

tion of a TV receiver. Without that

knowledge, the services of a repairman

should be used.

Distorted Sound

Causes — Defective tubes, defective

components, improper alignment, rub-

bing voice coil in speaker, torn speak-

er cone, misaligned detector trans-

former.

Cures—The same cures as those

tried for lack of sound should be tried

in this case. Tube replacement is less

likely to correct the trouble but should

be attempted. Inspect the speaker for

a torn cone. If the cone is torn, it fre-

quently can be repaired by patching it

with stiff paper similar to construction

paper and cementing the patch with

airplane glue. This, of course, is possi-

ble only if the tear is relatively small.

A rubbing voice coil indicates com-

plete replacement or having a profes-

sional put in a new cone. Rubbing can

be checked by removing the speaker

and gently pushing the cone in and

out with the finger tips, taking care

not to tear or punch the cone. The
cone should move freely with no ap-

parent friction.

Alignment of any sort should not be

attempted without proper test equip



ment such as a signal generator, out-

put meter, oscilloscope, etc., as well as

a knowledge of just what one is doing.

Shorted or leaky condensers, defec-

live resistors and the like are found

with test instruments.

Weak Sound
Causes — Same as in "Distorted

Sound." Open condensers, changed

value resistors and weak tubes are the

most common causes of weak sound.

Cure5—Same as for distorted sound.

It is also possible that the low voltage

being supplied to the audio circuits is

deficient. If the picture is excellent

but sound is weak and the cause is

poor voltage, the circuit must be

traced out to locate the seat of the

trouble.

Poor alignment can be determined

by adjusting the position of the fine-

tuning control. If good clear sound
can be obtained at any point regardless

of the picture quality, then misalign-

ment is indicated. The indicated pro-

cedure is to call a serviceman, but in

some receivers an adjustment of the os-

cillator "slug" in the tuner will rectify

the trouble. Such cases are rare and
are most often found when the oscilla-

tor tube has been replaced. To adjust,

gain access to the oscillator adjust-

ments on the tuner either through the

front panel as provided for in some re-

ceivers or by removing the receiver

from the chassis. Make all adjustments

with an insulated alignment tool, since

the metal in an ordinary screwdriver

affects the circuit.

Hum. Picture and Sound Good
Causes—Noisy tube, misalignment,

sound traps misadjusted.

Ciire5 — Except for checking the

tubes, there is little the layman may

do in this case. Misalignment is only

to be corrected with proper equip-

ment. Faulty settings of sound traps

are, generally speaking, jobs for the

serviceman. And, as is usual, the trou-

ble can be caused by a faulty by-pass

or filter condenser which will require

test instruments to find.

Picture Smeared

Causes—Fault lies generally in the

video-i.f. or video-amplifier circuits. It

is necessary to amplify all portions of

a video signal equally and, in order to

do so, circuits composed of certain

small components are designed. Any
defective part in these integrating and
compensating networks can cause

smearing. Occasionally, one of the

video tubes will become slightly defec-

tive and give the same results.

Cures — Check by substitution the

video tubes.

Further attempts to correct this

trouble should be made only by quali-

fied service people.

Picture Not Centered

Horizontally or Vertically

Causes — Centering controls misad-

justed, deflection yoke misadjusted,

centering controls shorted, ion trap

mrsadjusted.

Curej—Adjust centering controls. If

they fail to bring the position to cen-

ter, but do have an effect on the posi-

tioning of the picture, the control

itself is not defective but a misadjust-

ment of the deflection yoke is indicat-

ed. To adjust the deflection yoke, loos-

en the holding screws that hold it in

the bracket and move it slightly until

the picture is centered. Be careful to

keep the yoke well forward and

pushed against the bell of the picture

tube.



If adjustments made with the cen-

tering controls fail to move the pic-

ture at all, the control itself quite

probably is shorted or the associated

components in the centering circuit

are defective—generally a shorted con-

denser will be to blame.

Misadjustment of the ion trap occa-

sionally results in improper centering.

Picture Tilted

Cfluie—Misadjusted deflection yoke.

Cwr?—Adjust deflection yoke as de-

scribed under "Picture Not Cen-

tered." Be careful to tighten the hold-

ing screws after the adjustments are

made to prevent the yoke from slip-

ping again should the receiver be

jarred.

Picture Out of Focus

Causes—Focus control misadjusted,

focus coil misadjusted, focus control

or focus coil completely or partially

shorted, ion trap misadjusted.

CMre5—Readjust focus control. Oc-

casionally, it will seem that the focus

control adjustment will almost—but

not quite—focus the picture. If that is

the case, the focus control should be

set at the center point of its rotation.

Then, readjust the focus coil, which is

located around the neck of the picture

tube. To adjust the focus coil, it will

generally be necessary to loosen the

set screws which hold it in position.

Carefully move it back and forth or

.tilt it as seems necessary to (1) focus

the picture all across the screen and,

(2) make sure there are no dark shad-

ows on the screen. Some receivers have

no variable focus control at the rear of

the chassis or on the front panel. This

type requires that all focusing be done

by the focus coily either by manipulat-

ing it manually with the back off or

by means of a shaft which protrudes

through the back cover.

If adjustment of the focus control

has no effect, the implication is that

the control itself is shorted and should

be replaced. Also, resiStors shunted

across the control may be shorted. A
shorted—either partially or complete-
focus coil is best determined by using

an ohmmeter. In testing the resistance

of the coil, disconnect one of the leads

so that the resistance of the coil only

is being read.

A slight misadjustment of the ion

trap will often defocus a picture. Move
it in the prescribed manner to deter-

mine if this is the cause.

Occasionally, a defective picture

tube is indicated by the inability to

focus the picture. This is decidedly the

exception rather than the rule.

Portion of Picture in

Shadow or Cut Off

CaM5e—Misadjustment of the focus

coil or the ion trap.

Cure-Readjust the focus coil and

ion trap. Remember that the focus coil

is an electronic lens. If it is not focused

properly the electron beam will not be

swept across the face of the screen in

the proper manner but will be empha-

sized on some spots and not on others.

Thus, a shadow or shadows will result.

It may be necessary not only to move
the focus coil back and forth but also

to tilt it up and down or sideways.

The ion trap is a likely offender.

Insufficient Brightness

Causes—Ion trap not set properly,

picture tube defective, defective

brightness control, wrong voltages

supplied from power supplies.

Cwre5—First rotate the brightness

control with the contrast turned down



low. If there is no apparent change

in brightness the indication is that the

brightness control is defective and
should be replaced.

Readjust the ion trap. This may be

necessary particularly after a set has

been jarred or moved.

Replace the high-voltage rectifier

tube- 1X2, 2X2, 1B3 or 2V2. Replace

the horizontal-amplifier or output

tube - 6BG6, 6BQ6, 6CD6. Replace

the horizontal-oscillator tube — 6SN7,

fiSL?, 6AL5, 12AU7, 12SN7, etc.

These tubes are all part of the high-

voltage supply. Obviously, a picture

not bright enough can mean that in-

sufficient high voltage is being provid-

ed, and a weak tube in the high-volt-

age power suffply can bring about

that result. Replacement of the hor-

izontal-oscillator tube often means a

readjustment of the horizontal-oscilla-

tor transformer will be necessary.

If the rectifier tube-5U4, 5V4, 5Y3.

25Z6, Qfc—is weak, it is possible to

have good sound and still not have a

bright picture as this tube supplies

voltage to the horizontal oscillator.

It likewise should be checked.

Replacement of the high-voltage, or

flyback, transformer is sometimes nec-

essary. Because this transformer is gen-

erally in a shielded compartment and
space is at a premium^ it is wise to

make sure the replacement used is a

direct one.

Because of the expense involved, the

picture tube is usually the last item to

be checked. Unless the picture has

been growing dimmer gradually, there

is not too much reason to suspect the

picture tube itself as being the seat of

trouble. The only satisfactory check to

be made for a defective picture tube is

direct substitution, and a picture tube

is a rather expensive item to keep on

hand or to purchase should the kine-

scope be suspected. Having picture

tubes on hand for substitution checks

is an advantage the professional serv-

iceman has over the amateur.

Weak Picture, Poor Contrast

Causes — Antenna system partially

shorted or connections broken, weak
r.f. tube, defective video i.f. or video-

amplifier tubes, defective video-detec-

tor tube, misalignment of the i.f. or

video-amplifier circuits, poor signal

from station.

Cures—Make certain the trouble ap-

plies to all stations by tuning each one
in. If all but one are good, the infer-

ence is that the poor station has had its

signal affected temporarily.

Replace the r.f. tube—6J6, 6AK5,
6AG5, 6BC5, 6BC6.

Replace video i.f. tubes — 6AU6,
6BA6, 6CB6.

Replace video-amplifier tubes—6SJ7,
12AU7, 6AG5, 6V6, 6SN7.

Replace video-detector tube—6AL5,
I2AU7,6SN7, 12SN7.

Check the antenna system from the

antenna down to the connections at

the receiver. Often, antennas which

are mounted on chimneys gather a tre-

mendous amount of soot and oil waste

which is very detrimental to efficiency.

This should be cleaned off.

If none of the above cures is effec-

tive, the most likely reason for a weak
signal or picture is a misalignment of

the circuits carrying the picture signal.

Realignment of these circuits is a job

to be performed only by a qualified

technician. Also, the weak picture may
be brought about by changed values

of components whose locations are

best determined by the technician

with testing equipment that will en-

able him to find the weak spot.



Uneven Shading

Causes—Most common one is man-
made, that is, a misadjustment of the

contrast control. A d.c. restorer tube

or circuit may be defective.

Cures—Adjust the contrast control

when a test pattern is available to

make sure the shading of the concen-

tric rings is even and regularly grad-

uated.

If contrast-control adjustments are

ineffective, replace the d.c. restorer

tube—6AL5, 12AU7—or check the last

video-amplifier tube.

Picture Appears Snowy

Causes — Receiver location in a

fringe area where signal is weak, an-

tenna system not sensitive enough or

not properly connected, weak ampli-

fier tubes, particularly r.f. amplifier

tube in tuner, poor alignment.

C?/re5—Check the antenna system.

First make sure that all the leads are

properly connected and that the lead-

in is held in position away from gut-

ters, etc., by stand-off insulators. Check
the orientation of the antenna to make
sure it is aimed at the point from
which the greatest signal strength

comes. Also, if the receiver is in the

fringe area, be sure that the antenna

used is the one which has the maxi-

mum pickup for the frequencies on
which the desired stations are oper-

ating. An efficient antenna is a must
in the fringe area, but even one cou-

pled with a booster will not entirely

rid the picture of snow.

Check the amplifying tubes. Just as

there are various degrees of strength

amorg healthy people, so will tubes

of the same types vary in amplifying

ability although all check good. When
purchasing a supply of tubes to keep

on hand, it is worth while asking the

dealer to test several and choose those

which have the highest amplification

factor for the video i.f. amplifier cir-

cuits. You will probably have to pay

for this service—and rightly so—but
itis worth it to fringe-area dwellers.

If stronofer tubes, sfood antennas and
proper orientation do not correct a

snowy picture and receivers of the

same make and model in the same lo-

cality do have good pictures, take the

receiver to a serviceman and have him
completely realign it and check it thor-

oughly for good solid connections.

Poor Detail, Picture Not
Clear and Sharp

Causes—VooT alignment, misadjust-

ed fine-tuning control, occasionally,

but seldom, defective components.

Curei— First make sure that the

cause is not misadjustment of the fine-

tuning control by tuning in a station

with the test pattern on. If unable to

adjust the fine-tuning control so that

the lines in the vertical wedges are

sharp, clear and not merged until they

reach the center of the pattern, then

the assumption is poor alignment.

This is a job for the serviceman.

Picture "Blooms" and
Appears Too Large

Causes—Defective high-voltage pow-

er supply, defective picture tube.

Cure5—Check the tubes in the high-

voltage power supply, particularly the

rectifier-lB.S, 1X2, 2V3.

Defective small components in the

high-voltage power supply. To be

checked with instruments.

Defective picture tube. Check by

substitution.



Picture Very Dark and Dull

Brightness Control Operates O.K.

Cauje5—Defective high-voltage pow-

er supply, misadjustnient of the ion

trap, defect in the d.c. restorer circuit,

defective picture tube.

Curei—Adjust the ion trap for best

position.

Check the tubes in the high-voltage

power supply.

Check the d.c. restorer tube, if any.

Check the picture tube by substitu-

tion.

The most common causes of this

trouble are a maladjusted iofi trap

and /or a defective picture tube. As it

is unlikely that the ion trap will be-

come misadjusted unless the receiver

is jarred, the picture tube itself must

be held up as the probable cause.

White Lines Through Picture

Causes — Brightness control turned

too high, d.c. restorer circuit defective,

low-voltage-to-picture-tube compo-

nents improper, defective condenser

in video-amplifier section, defective

video-amplifier tube, vertical deflec-

tion critically set.

Cures—This is a difficulty that can

be brought about by a multitude of

causes and is most annoying. It can be

present with a p>oor picture or a good

one. Sound is seldom affected. Unless

the simple cures correct the trouble, it

is unwise to delve too deeply into the

receiver as the offending component
may be obscure and difficult to find.

Readjust the brightness control.

Too much brightness will make the re-

trace lines visible. Back it off till the

lines are blanked out.

Check the d.c. restorer tube by sub-

stitution. If no tube is used in this

circuit, then the various components

must be checked with test instruments.

Check the setting of the vertical-

hold control. Occasionally, if these

controls are set just at the point where
the "rolling action" stops, the retrace

lines will appear. Rotate the control

until the picture is firmly locked in

position.

Check the video-amplifier tubes by
substitution. There is a possibility that

a defective tube in these circuits may
be causing the trouble. A leaky con-

denser in these circuits can also be the

cause.

Check the components in the video-

amplifier section.

If the picture is weak and the sound
not too good, replace the low-voltage

rectifier tube — 5U4, 5V4, etc. This
should bring up both the sound and
picture and erase the lines. If it does

not, suspect some other component in

the low-voltage power supply.

A defective picture tube can cause

this trouble, but it is most unlikely. If

the foregoing remedies have failed to

correct the trouble, the services of a

professional repairman are called for.

Negative Picture

Causes—Deieciive picture tube, de-

fective video circuits, overloaded pow-

er circuit.

Cures — Check the picture tube.

This is often an indication of a defec-

tive picture tube.

Check the video amplifier and video

i.f. tubes-6AU6, 6BA6, 6AG5, 6CB6,

6SJ7, 6SN7.

Check the video-detector tube —
6AL5, 12AU7. 6H6, 6SN7.

Components in any of the video cir-

cuits can be suspected in this trouble.

Usually, however, the difficulty may
lie in a phase-shifting network, crystal

diode or some hard-to-find component.



Ghosts on Picture

Causes — Reflections from external

surfaces to antenna or mismatched im-
pedances in the transmission-line.

Cwre5—Check antenna for direction
and line interferences.

Top or Bottom of Picture Blacked Out
Causes—Deiective low-voltage pow-

er supply, horizontal-sync circuits

defective, clipper circuits defective.

(Usually accompanied by a wavy ac-

tion of the picture.) Defective verti-

cal-sync circuits.

Cures—Replace tubes in horizontal-

sync circuits—6SN 7, 6AL5, 12AU7,
12SN7.

Replace tubes in vertical-sync
circuits—same as above.

Check sync-separator tubes— 12AU7,
12SN7, 6SN7, 6AL5.
Check tubes in vertical-sync circuits,

particularly if the picture is blanked
out in the top half and the flyback-

retrace lines are visible. In almost
all cases when part of the picture is

blacked out the fault lies in either the
sync or clipper circuits and is specifi-

cally a defective tube.

Occasionally a defective filter con-
denser which will allow an alternating
current ripple to pass will have the
same effect. Therefore, if tubes are not
to blame, filter condensers that apply
particularly to the sync and video cir-

cuits should be suspected.

Picture Fades In and Out
CaM5^5—Virtually all receivers have

an automatic gain-control circuit,

called AGC, whose purpose' is to com-
pensate for slight variations in signal
strength and thus maintain an even
picture. If the picture fades in and

out, therefore, either this circuit is

defective or the variations in signal
strength are too great for the AGC to

compensate. Causes, therefore, could
be a defective AGC tube, a defective
component in the AGC circuit, a loose
antenna which sways in the wind, air-

planes that interfere with or reflect

the signal, or a defective video-detec-
tor tube, which often provides the
AGC voltage.

Cures—Check the antenna system.
Make sure that the mast is firm and
steady. See that guy wires are taut. In-

spect the lead-in to make certain that
It is not loose and flapping. Check the
lead-in for frayed spots and good con-
nections at the antenna.

Substitute the AGC tube, if any—
6AU6, 6AG5.
Check the video-detector tube—6H6,

6AL5, 12AU7.
Check for loose connections in the

video circuits, particularly at the an-
tenna input, the r.f. amplifiers and
the tuner.

A defective filter condenser in the
AGC circuit will cause this trouble
also.

Black Bar of Varying Width
Across Center of Picture

Cause—Thh indicates the "60-cycIe
hum" is present in the video circuits.

The usual 60-cycle alternating current
which supplies power to the receiver

is rectified and filtered. This keeps a
varying voltage from being applied to

the wrong places. Therefore, if it ap-

pears on the picture, some filtering

component is defective.

CMr^5—Check the filter condensers
in the high and low-voltage power sup-

plies. If the sound is free from hum
at the same time that the bar appears
on the screen, the indication is that



Danger points because of high-voltage

buildups in your television set are il-

lustrated on this page. There will be
no hazard, however, if you carefully

"bleed" the current qH these points by
shorting them to the metal chassis of the

receiver. This picture series also is excel-

lent for familiarizing yourself with your
TV set.

Snap-on fuse holder Stcond anode of picture tuba



the low-voltage power supply is func-

tioning properly and the trouble is

most likely in the high-voltage power
supply.

Check the filter condensers and the

high-voltage condensers in the sweep

circuits.

Check the filter condensers in the

video amplifiers.

Purple or Brown Spots on Screen

CflM5e—Defective picture tube.

Cure—A new picture tube is the only

remedy for this trouble.

Intermittent Performance

Of Either Sound or Picture

Causes—An "intermittent," in the

professional repairman's vocabulary,

is a defect which occurs only occasion-

ally—sometimes lasting for a few sec-

onds—and is caused by loose elements

in a tube, loose wires, defects in con-

densers, resistors or coils and the like.

This trouble is often very difficult to

find.

Cures—To locate a suspected inter-

mittent tube, tap each one lightly with

the finger or a rubber mallet. The
finger tap, of course, must not be giv-

en to any of the high-voltage tubes.

Nor is it necessary to hit a tube with

a rubber mallet—a pencil end will do
just as well.

Tap other suspected components
with the end of an insulated screwdriv-

er or some similar light object. Be
careful not to use conducting metal
when the set is turned on, as it must
be when trying to locate an intermit-

tent. Also, be careful not to place a

screwdriver shaft or any conducting
material across leads in such a manner
that they are shorted together. Do not
ground any lead to the chassis unless

you know what you are doing.

Carefully inspect solder connec-

tions. Occasionally a joint is not sol-

dered at all in the manufacturing proc-

ess. "Rosin" joints are suspect. These
are connections where the soldering

job has been done improperly so that

only a coating of rosin is present in-

stead of a firm joint of solder. These
can be determined by turning off the

receiver, grasping leads firmly with a

pair of long-nosed pliers and gently

wiggling them. Care must be exer-

cised so as not to break the lead or the

lug to which it is connected.

Another cause of intermittent op-

eration—the defective condenser, re-

sistor, etc.—is more difficult to cure.

To find a component that acts proper-

ly some of the time and improperly
the rest of the time is extremely diffi-

cult. Trouble of this sort is the type

that makes it necessary for your serv-

iceman to keep your receiver for a

long period of time. He cannot cure a

trouble that doesn't show up long

enough for him to find it any more
than you can. It should be realized

that the intermittent trouble is one
which may be extremely simple to find

or extremely difficult. If vibrations of

any sort, such as those brought about
by walking across a room, will cause

the receiver to act intermittently, it

is likely that something in the receiv-

er is loose or a tube has a defect. This

type of trouble can usually be located

readily. If, however, the trouble is one
which comes and goes as the set is or

isn't warmed up, or appears and disap-

pears for no reason at all, the trouble

is more obscure and may require treat-

ment in a service shop.

Receiver Noisy When Jarred

Or Subjected to Vibration

Causes—Microphonic or noisy tube



in the sound system. Loose connection

in cable from chassis and sound out-

put to speaker. Defective tube socket

in sound circuits. Worn volume-con-

trol contacts.

Cures — Tap tubes to determine

which is the offender. It will almost

always be one of the sound amplifier

tubes.

If tapping the tubes definitely lo-

cates the trouble in one spot but re-

placement of the tube by a known
good one does not cure the difficulty,

the socket or the connections of the

leads to it should be suspected. To
check this it will be necessary to re-

move the receiver from the cabinet

and inspect the socket at the under-

side. Using an ohmmeter to check

from the lugs at the bottom of the

socket to the points at the top through

which the tube pins are inserted will

show up a broken socket lug.

Check the cable connecting the

speaker to the receiver. The connec-

tors may have worked loose. Occasion-

ally leads are stripped too far or are

frayed in such a manner that they rub

against the chassis or another lead.

Tape the frayed spot or move it away
from the point of contact. Rotate and
tap the volume control to locate noise

at that point.

Noisy Volume Control

Causes—Dirt or worn spots.

Cures—Wash the control by pour-

ing carbon tetrachloride on it from an

oil can or with a medicine dropper as

it is being rotated. This will wash most
of the dirt out.

If washing the control still does not

correct the trouble, and particularly

if the sound is distorted or dead at one
setting of the control, it should be
replaced. This is done in the usual

manner by ordering the direct re-

placement part. In making the replace-

ment, the receiver must be removed
from the cabinet. Unscrew the nut
which holds the control in place, label

the wires or draw a picture showing
which color lead goes to the various

solder points, disconnect the old vol-

ume control and install the new one.

This is a simple job, easily performed.
The control will cost from $1.25 to

$1.75, approximately, whereas paying
a serviceman to do the work will cost

from $5.00 to $10.00.

Interference

Cau5e5—Diathermy, automobile ig-

nitions, electrical equipment, other

television receivers, amateur radio op-

erators, internal — such as misaligned

sound traps.

Curej—Interference cures can best

be discussed generally. Interference

shows up in various forms—noise in

the sound system, horizontal bars from
FM interference, loss of vertical syn-

chronization, a curlycued band across

the screen caused by diathermy, flashes

of light from ignition, flutter by air-

planes, moving black dots across the

screen, herringbone lines from other

television receivers and the like. In-

ternally, if the sound traps are not

properly aligned within the receiver,

the energy of the sound signal will

"leak" through to the picture circuits.

This trouble is easily identified, since

the interference form will appear in

synchronization with the sound as it is

spoken or played. The cure for this

is a realignment by a serviceman.

If FM interference is suspected, try

to tune in the FM station by adjusting

the fine tuning control. If the FM sta-

tion is heard when the volume control

is turned up, the simplest cure is to



call a serviceman to adjust the FM
trap on the tuner. This trap is usually

a combination of condensers and coils

at the antenna input to the receiver

and can be located by following the

antenna lead to the point where it

connects with the receiver. Some serv-

ice bulletins definitely locate the trap

and make it easy to find. The interfer-

ence is eliminated by adjusting the

screw shaft on the coil until the FM
sound and interference disappear.
This is an adjustment that must be

carefully made while watching the

picture to make sure that its tuning

is not disturbed. It will not be possible

to locate an FM trap on many tuners;

in that case call the serviceman.

Interference from other television

receivers is best cured by relocating

and reorienting the antenna. It is

caused by radiated signals from the os-

cillator of a nearby receiver, by rera-

diated signals from a neighboring an-

tenna, radiation from nearby objects

and the like. The best cure is to make
sure the antenna installed is equipped

with a reflector and director to sharp-

en the directivity of its "aim" and to

locate it as high as possible.

Interference from ignitions is best

cured by locating the antenna as far

away from the street as possible and
not running the lead-in in such a way
that it will pick up the noise. Should

this not be sufficient to cure the trou-

ble, use a shielded lead-in for the an-

tenna. Shielded lead-in consists of the

conventional two conductors enclosed

in a metal shield. The shield is con-

nected to the chassis of the receiver

while the two conductors are connect-

ed in the usual way to the antenna

terminals. The shield is best connected

to the chassis through a .01-mfd. con-

denser and can also be connected to a

good ground. The final effort to be
made in reducing ignition interfer-

ence is to install a filter specifically

made for the purpose. If the interfer-

ence is caused by electrical equipment,
the first step is to clean the unit to

minimize arcing. If there is no con-

denser connected across the brushes on
a motor, one should be installed. This
again is a .01-mfd. condenser. Install-

ing a filter in the power-line input to

the television receiver will often cure

the trouble. These are obtained at ra-

dio-supply houses, where they are

known as "power-line filters."

Filtering of the power line and re-

orienting or relocating the antenna are

the only possible cures for correcting

diathermy interference. If neither
remedy does the job, the only hope is

to be patient and await the day when
the offending physician finds it neces-

sary to discard his old diathermy ma-
chine and purchase a new one which
is properly isolated and shielded to

prevent radiation and power noise.

Interference from a radio-amateur's

station may be very hard to cure and
at the same time can be one of the

easiest. It may entail shielding part of

the television receiver and it may en-

tail shielding the whole cabinet. The
easy part of the cure lies in the fact

that radio amateurs as a group are

well-informed on the subject of radio

and interference and are generally

more concerned by the fact that they

may be interfering with your TV pic-

ture than you are. These amateurs do
fine work, perform national services

and are to be encouraged rather than

castigated. If amateur interference is

noticed, therefore, locate an amateur
in your neighborhood, call him up and
tell him your troubles. In practically

all cases he will help you locate the of-



fending transmitter and see that steps

are taken to correct the trouble. If the

offender is not a radio amateur but

one of the many government and com-

mercial transmitters, the "ham" will

help identify the frequency of the

signal and advise you on the type of

filter to install. Treat him well; he can

be a good friend to you in your TV
problems.

Offending electrical devices in the

home can be easily located by noting

whether the refrigerator, sewing ma-

chine, furnace, or the like causes in-

terference when it goes on. Correct it

by making sure each motor has been

properly cleaned and that the contacts

at the brushes are not arcing. Any mo-
tor-repair shop will do the job quickly

and cheaply. This has a double advan-

tage as the majority of home electric

motors receive too little attention as it

is, therefore are dirty and inefficient.

Arcing in the Receiver

(Identified By an Audible

Cracking or Buzz)

Causes—Short in a high-voltage lead,

loose connection, improper shielding

of high-voltage points.

Cur^5—Watch the high-voltage sec-

tion of the receiver while it is in op-

eration. If the room is dark, careful

inspection—without touching the re-

ceiver—should reveal a visible spot

which will locate the source of arcing.

Turn off the receiver and discharge

the condensers in the usual way by

shorting out the danger points to the

chassis. If the arcing has been caused

by a high-voltage lead running too

close to the metal chassis or shield

cage of the high-voltage supply, move
it far enough away to prevent the arc-

ing. If the spark seems to be jumping
from the cap of one of the tubes to

another lead or surface, or if it is lo-

cated at any solder point or contact

point, two courses are indicated. The
first step is to brush off all dust on the

offending source. Then purchase a jar

of anticorona fluid at a radio-supply

house and coat the surfaces of the

joints or tube caps thoroughly and
completely with it.

If the high-voltage lead to the pic-

ture tube seems to be the offending

item, wrap it with a good polyethylene

tape and coat it with anticorona fluid.

Ordinary friction tape is not an insu-

lator worth mentioning for the radio-

frequency, high-voltage arcing of this

sort.

Arcing occasionally will occur at the

point where the high-voltage lead

snaps onto the picture tube. Inspect

this to make sure that it is properly

seated and that no dust is present

which might provide a path for the

current to travel over.

Above all, in searching for high-

voltage arcing, be extremely careful

not to touch the receiver or push your
nose in too far. The high voltage can

jump a considerable distance and a

nose or finger is as good a place to

jump to as any.

Another important warning is nec-

essary before you touch the controls

around the neck of the picture tube—
the ion trap, the focus coil and the

deflection yoke. Any adjustment of

these units must be done with the back

cover of the receiver off and the power
turned on. The chances are that your

set or the instruction manual which

came with it bears a warning that the

back cover should never be removed
except by a serviceman. It is this which

frightens many people and which does

present somewhat of a hazard when
due caution is not exercised.
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TfNNIS TABLf

Well-Built Tennis Table of Regulation
Size Has a %-ln. Plywood Top Made
from Two 3 by 8-Ft. Sheets; It ts Fas-
tened with %-/n Screws at 6-In. Inter-
vals; All Screw Holes Are Countersunk,
Filled with Plastic Wood and Sanded
Smooth; After Finishing the Top, It Is
Painted a Dull Dark Green with a % -In.
White Stripe around the Edge and along

the Center Lengthwise



TENON CUTTING JIG

A dado head it in«d for cutting

straight round t*nons on dowels

.>^<
y

Tho Mw tabic, or arbor, it tiltad

to point or tapor ondt of dowolt

For rounding tti« tndt of dowtis
o molding -licad culttr it uttd

OHAPING a neat, square-shouldered tenon on ordi-

^ nary flat stock can be done easily with common
hand tools and of course it's only a matter of a few
one-second passes on the circular saw. But shaping

a round or tapered tenon on round stock without a

lathe—that is something. Here's a quick, precise way
to do it on a power saw. Make up a jig as in Fig. 1,

using %-in. plywood for the base and hardwood for

the fixtures and handle. Fig. 2 shows how this jig

works in making a straight tenon. The sliding mem-
ber of the jig, which is spring-tensioned as shown,
acts as a clamp to hold the work firmly against the

V-blocks. Simply slide the work into place, locate it

over the dado head, raise the latter to the proper
height to give the diameter you want and slide the

jig against the stop clamped to the saw table. Then
turn the work one complete revolution and there you
are, letter-perfect. Or maybe you need a number of

stakes with one end tapered so that they can be easily

driven into the ground. Tilt the saw table, or the

arbor, and make the cuts in several passes. You finish

up with a neatly tapered end like that shown in Fig.

3. The trick in this is in the depth setting of the head
for each pass of the work. With a little care you can
get a perfect taper. Then, should you wish to round
the other end of the pointed stakes, you can do it

quite as easily by using a molding cutter head as in

Fig. 4. Select molding cutters of the proper radius

and locate the work so that the squared end is over
the curved section of the cutter. Turn the work one
complete revolution, holding it firmly so that it does

not slide to the right or left. Here again a careful

depth setting determines the accuracy and neatness

of the finished job.



TENT

COMPLETELY insect and vermin proof,

this two-man tent is ideal for hikers,
canoeists and others who require a light-

weight outfit. It is made of waterproofed
unbleached muslin and has a sewed-in
floor. A bobbinet ventilator, protected by a
hooded canopy as shown in Fig, 1, assures
ample air circulation under all weather
conditions. The door, also covered with
bobbinet, closes tightly with a bookless
slide fastener. An outside door flap that
may be .drawn down in case of rain can be
tied in place from the inside with the tapes
shown in Fig. 2, A. The tent can be set up
with inside poles or suspended from a
branch of a tree. If the latter method is

used, screen-door springs or strips of inner

•/•" CORD



tube should be fastened between the tent
and supporting ropes to allow for the sway-
ing of the tree. Guy ropes are attached to

the grommets, Fig. 1, A, to hold the rear
^all vertical.

To make the tent, 20 yards of 80 by 80
unbleached musUn will be required. This
is laid out and cut according to the dimen-
sions given in Fig. 3. Care should be taken
to allow enough material to make the vari-

ous tjqjes of seams shown in the enlarged
details of Fig. 1, A, Fig. 2 and Fig. 2, C.

Loops of %-in. cord then are sewed to the

bottom of the floor as indicated in Fig. 2, B,
for the tent stakes. Other materiaJs re-
quired are tA^'o spools of ^/^-in. twUl tape,

IV4 yards of bobbinet or mosquito netting,

one bookless slide fastener 40 in. long, 10
gi-ommets, 20 ft. of Vs-in. rope, four "D"
rings, approximately 450 yards of thread
and 2 gallons of tent waterproofing solu-
tion. A prepared waterproofing purchas-
able at most sporting goods stores can be
used, or a good waterproofing compound
can be made by mixing 1 pound of paraffin

and 4 oz. of beeswax in a gallon of naphtha.

Pegless Sun Tent Erected Easily

In Yard for Children

To avoid any possibility of a small child

being injured by falling over pegs used to

support a play sun tent, stitch hems in the

ends of the cloth to receive four pointed

sticks so that the tent may be erected as

shown. The absence of both center poles

and pegs makes such a tent especially suit-

able for small children. It is easy to erect

or take down, and takes very httle space

when rolled for storage.

SHARP-POINTED
STAKES IN

HEMS



TENT-COTTAGE
"TAESIGNED at the suggestion of forest
^-^ rangers by Horace F. Ralph of the
U. S. Forest Service, this tent-cottage meets
the requirements of hunters, fishermen and
vacationists who like to set up comfortable
living quarters beyond the "trailside at a
fraction of the cost of a permanent camp or
summer home. It provides a warm, dry
room in cold, stormy weather and the
braced roof framing and half-height wood-
en walls give the structure exceptional re-

sistance to high winds.
First, the floor is built on the desired site

as in Fig. 1, by nailing floor joists across log
sills, or sleepers. Spacing of the joists

should be 16 in. on centers and they should
be shimmed with blocks or wedges where
necessary to bring the top edges flush. Al-
though the specifications call for 1 x 12-in.

floor boards to be laid with butted joints,

you can use 1 x 6-in. tongue-and-groove
flooring if desired. In placing the joists

and laying the floor, be sure to dimension
the latter 1 in. less in width and length than
the floor size of the wall tent you are to use
as a covering for the framing. Fig. 2. Figure
the height of the corner posts by adding
the height of the 1 x 12-in. siding, two
boards high (about 23 ^A in.) to the height
of the tent walls, allowing for a 3-in. over-
lap so that the fabric wallican be fastened
with cleats as in Fig. 3. Cut the comer
posts and the center studs to the same
length. Toenail the four corner posts and

^V
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POST SET
3' IN GROU^®

plumb and brace them as in detail C, Fig. 2.

If no level is available, use a weighted cord
as shown. After plumbing the corner posts,

nail the side plates in position first, and
then install the middle studs. Now, tie the
side frames by nailing the back plate and
stud in place. The doorframe is 30 in. wide
and 78 in. high, inside measurements. In-

stall the uprights, which serve as jambs,
and tie the top ends with a header as shown
in Fig. 2. Then nail false studs to the inner
faces of the uprights to support the ends of

the divided front plate. Toenail the ridge-
pole supports in place and brace them tem-
porarily. Set the ridge pole in position, toe-

nail it to the supports and then nail the
diagonal braces in place. Cut the rafters to

fit at the lower ends as in detail B, Fig. 2,

and at the upper ends as in detail A. Nail
them in place at the upper and lower ends.
Now, note the position of the notched
braces in detail A. These braces are de-
signed to strengthen the whole roof struc-

ture and should be carefully fitted. One
end of each brace is notched, or slotted, to

fit tightly over the upper end of the ridge-
pole support and butt against the rafters.

In this position it serves as a three-way
nailing block, as it is nailed to the bottom
edge of the ridge pole, and also to the up-

per end of the support from both sides.

Finally, nails are driven through the rafters

near the lower edges and into the butting
ends of the brace. If a tent larger than 10
X 12-ft. floor area is used, install four addi-
tional rafters, two on each side. Draw the
tent over the framework and fasten the
side walls with cleats.

If desired, you can hang a conventional
door to swing inward, or make one by
cleating boards together to build up to the
required width. If the room is to be heated,
a smoke pipe is installed and supported by
a post as in Fig. 3. The pipe is attached to

the post by means of metal spacers made
from tin cans in the manner detailed. For
your own safety, as well as to prevent for-

est fires, the pipe must be fitted with a
spark arrestor. This is made from galv.

screen in the cone shape detailed in Fig. 3,

and is installed in the inverted position in

the pipe at the first joint below the upper
end. Place the stove or heater in a shallow
box filled with dry sand. Install a turn
damper in the pipe between the stove and
the first elbow of the smoke pipe. To protect
the tent wall from the hot smoke pipe, in-

stall an asbestos flange, or thimble, in an
opening cut in the canvas about 8 to 10 in.

below the lower edge of the rafter.



TERRAZZO

^oUeA

'T'ERRAZZO, a mixture of cement and
' marble chips, provides a hard surface
that is almost everlasting for use as table

and counter tops, benches, sundials, side-

walks and many other surfaces subject to

hard use or exposure to the weather. Use
of cement-coloring materials permits
countless color designs to be worked out
in the finished surfaces.

Since terrazzo is applied like concrete, it

is necessary that a form be used; either a
removable one for precasting, or one that
becomes part of the completed project. In
the latter case the table pictured in Fig. 2
is a good example. Here the form is shaped
from angle iron to form a frame as in Fig. 5.

A piece of angle iron at the center of the
frame supports the reinforcing rods, which
are placed crosswise of the frame. Legs
can be attached as desired, but one way is

to use lengths of metal tubing, which are
drilled at the upper end so that the rein-
forcing rods can be passed through them
as in Fig. 5. This method helps provide
rigidity, but does not permit removal of
the legs. Next, wire mesh is placed over

the rods. Following this, a metal edging is

screwed to the frame, the latter being
drilled and tapped for the screws, which
project inside and tend to anchor the ter-

razzo to the frame.
If a color design is to be used, strips of

thin brass or other non-rusting metal are

next installed to serve as division strips to

keep the colors from mixing when the ter-

razzo is applied. Usually the strips are

soldered together as in Fig. 7 to provide a

single unit of the desired shape, which
then Is set in position and fastened in place



so that the upper edges project slightly

above the trim. Figs. 1 and 3 show the
division-strip imit in place for this partic-
ular table. The frame must be placed on
a base while pouring the top. This can be
a plywood panel supported on legs or saw-
horses as in Fig. 4.

Now you are ready to pour the table top,
which consists of a base layer of concrete,
then a screed layer and finally the terrazzo,
as indicated in Fig. 6. Formulas for nuxing
the various layers are given in the table
imder Fig. 8. Mix the ingredients for the
base layer dry and then add water to pro-
duce a plastic that can be worked into the
form. Proportion the thickness of the lay-
ers as in Fig. 6. After the base has set for
a while, scratch the sixrface with a piece of
wire mesh as in Fig. 8 and leave it over-
night, covering it with damp burlap. Then
scrape the roughened surface with the
edge of a trowel and blow out all loose par-

ANGLE BRACKET
SCREWED OR SOLDERED

'SOLDERED

(7) HOW DIVISION STRIPS ARE JOINED

tides. A bellows or tire pump is ideal for
this. Next, mix and apply a thick coat of

grout and follow this immediately with a
%-in. layer of screed. If obtainable, add
to each gallon of water used in mixing the
grout a cup of Antihydro, a product for

hastening the setting of concrete. Also,

cover the base concrete with this water,

let it stand for a few minutes and then soak
up the surplus with a sponge. Trowel the

screed well in between the division strips

and level it. Scratch the screed layer and
treat it exactly as you did the base layer.

After applying the grout coat on the



screed, you are ready to place one color of

the terrazzo. White terrazzo is placed first;

then each stronger color in succession.

Black is always placed last. Start at the
tight corners first. The idea is to have the
marble chips packed evenly and as tightly

as possible against each other. Let the ter-

razzo mount Vs in. higher than the division

strips. When all white portions of the de-
sign have been filled, trowel the terrazzo
and let it set for a while. Then roll it as in

Fig. 9 to squeeze out the surface cement,
which is removed with a moist paintbrush.
This process packs the marble chips evenly
one against another. Let the terrazzo set

an hour or so and then trowel repeatedly
to a hard finish. When the terrazzo sets

enough to feel hard to the touch, cover it

carefully with clean waxed paper, then
cover with damp burlap and let cure over-
night. Burlap will stain terrazzo so be sure
all surfaces are first covered with the
waxed paper.

The following morning
soak all the work in Anti-
hydro water after first hav-

ing removed the waxed paper. Now
mix the next color and proceed as
before, following this procedure for

each color to be applied. After the
last color has been placed, cover the

whole surface with waxed paper and moist
burlap and let cure for six days. At the
end of this time the terrazzo surface is

ground down and pohshed.
' There are two methods of grinding: the
wet and the dry method. A flexible shaft
grinder with a silicon-carbide rim wheel
and a wet spindle head will do fast and
fine work. FoUow coarse wheels with
progressively finer grades. Let the wheel
move over the surface with an easy mo-
tion. Avoid grinding rings or holes in the

surface. Follow this with a hand stone, Fig.

10; an ordinary carpenter's sihcon-carbide
stone is fine for this work.
A portable sander used as in Fig. 11 does

good work as a dry grinder. However,
one may grind entirely by hand, using a
coarse sihcon-carbide brick fitted with a
handle and a finer oil stone for the polish-

ing. While grinding, use clean water and a
sponge to clean the surface so that you can
observe your progress. Grind down the

surface until it is free of scratches, then
polish the metal parts in the pattern with



a fine hand stone. Follow this with a thor-
ough cleansing with water.
Some air holes may have been left in

the terrazzo through improper placing and
rolling of the aggregates. These can be
filled with a grout mix of the proper color.

Cover the repaired parts with waxed paper
and let cure overnight. Then grind again
with a fine stone, grinding only enough to
remove the surplus grout. Clean with sev-
eral apphcations of water; sponge and let

dry for 24 hrs. There are numerous prepa-
rations for waterproofing terrazzo and
making it stainless. A readily available
preparation is boiled linseed oil and tur-
pentine mixed ia equal parts. Apply to
the dry terrazzo surface and wipe off all

surplus. Repeat each day for three days
as above. Let the final coat dry for 24 hrs.
Follow with auto or furnitinre wax and
bring to a poHsh.
When terrazzo is used outdoors where

metal division strips and edging would not
be satisfactory, or when the expenditure
for metal is undesirable, the terrazzo can

be precast into blocks of the colors and
shapes required and then assembled on a
base. The terrazzo is cast in wooden forms
of the size and shape desired and of
uniform depth. The forms first must be
varnished and coated with a separating
compound to prevent the terrazzo from
sticking to them, the compoimd being made
as described in the formula table. Pouring
and curing of the terrazzo in the forms is

handled in the same way as was done for
the table. When completed, the forms are
removed and the surface and edges of the
terrazzo blocks are ground and placed on
a base' consisting of concrete and screed
built up as for the table, using reinforcing
rods and wire mesh in a wooden form,
which also must be varnished and coated
with the separating compound. Before
placing the terrazzo blocks, a grout coat is

apphed to the base and also between the
joints after the blocks have been placed.
Grinding and poHshing of the terrazzo svir-

face, after curing, completes the job.

TESTING LEAKING RADIATOR

Instead of lifting a heavy
radiator in and out of water
when testing it for leaks

with air pressure, a me-
chanic saves this work by
using a column of water in

a 1-in. pipe to produce the
pressure. This enables him
to place a radiator on a

bench, locate the leak and
solder it without moving the

radiator. The inlet, outlet and overflow of

the radiator must be plugged. If water in-

terferes while soldering, it can be removed
by taking out one of the plugs. Use of an
expansion plug for the filler hole will per-
mit quick attachment to various radiators.
Water in an 8-ft. length of 1-in. pipe set

vertically wiU produce a pressure of about
3% lbs., which is enough to locate most
leaks. It is necessary to refill the pipe after

each test to maintain the pressure.
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TEXTILE COLORS

\^ /"ITH the new textile colors now avail-
' ^ able for stenciling on cloth, you can
decorate with designs of your own making
such articles of home furnishing as table-
cloths, towels, napkins, pillows, and drapes
as well as dresses, scarfs and other items
of clothing. Or, if you prefer, you may se-

lect a readymade stencil from the many
now available in sizes and patterns to suit

varying tastes and requirements. The col-

ors, which are fast, can be applied to any
kind of fabric—even oilcloth.

One advantage of this method of deco-
rating cloth is that the same design may be
reproduced on all your pieces, or combined
with other figures to form combinations or
patterns. Then, too, you can use the same
figure in several places in different colors,

thereby vaiying the effect with the same
stencil. And, best of all, you can produce

Pliotor. com tcsy American Crayon Co.

in quantity for gifts and yet have sets of

finished articles for your own use.

As examples of figure-combinations, one
of the photos shows the effect of combining
several different figures on a tablecloth.

The same design, reduced in size, can be
repeated on the napkins if you wish, or a
single figure may be centered on the nap-
kins and towels. For pillows, all-over de-
signs are attractive, or merely flowered
borders used. Large flower patterns are
effective on drapes, dresses and scarfs.

Men's furnishings, too, can be individual-

ized by monograms or simple figures ap-
plied to the pockets of shirts or to the cor-
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"SET" THE COLOR WITH HOT IRON

GUIDE PINS TO ALIGN STENCILS

ner of a tie or handkerchief. Umbrellas,
bags and sweaters may be similarly dec-
orated.

Textile colors are easy to use—there are
just four steps to take in producing a fin-

ished piece of work. First w^ash the cloth
thoroughly in order to remove the starch
and sizing with which most new materials
are filled. Warm, soapy water is best for

this purpose. Then rinse well to remove
all traces of soap, and press to dry the cloth.

Stretch the cloth tightly on a drawing
board or other suitable backing such as
heavy cardboard that will not buckle or
allow the fabric to wnrinkle, and fasten the
cloth with tape or thumbtacks. Put the
stencil over the area you wish to color and
fasten it in place with pins or thumbtacks
so that it cannot move out of place. Also,
be sure that the edges of the stencil are
pressed tightly to the cloth, otherwise the
color will seep under them afid blur the
outline. Apply the color with the brush
which comes with the kit, using hght,
sweeping strokes. It is better to apply sev-
eral light coats than it is to put on a single

thick one. Work the color into the fabric,

occasionally stippling with the end of the
brush to obtain a uniform penetration.
Then remove the stencil carefully, taking
care not to let any part of it come in con-
tact with the wet color to streak it. Allow
the work to dry thoroughly for at least

12 hrs., although leaving it for 24 hrs. is

better. Now you are ready to "set" the
color. Place a damp cloth over the back
of the design and iron it for at least a full

minute with the iron heat at 350 degrees.

For rayons, use a moderately hot iron at

about 200 to 230 degrees. By dampening
the pressing cloth with white vinegar in-

stead of water you will increase the "fast-

ness" of the color.

If the design you use calls for a combina-
tion of several colors applied to the same
area with the use of several stencils, be
sure to align each stencil properly so that

the colors will be placed in the correct re-
lation to each other. To do this, lay the
main stencil—the one containing the major
portion of the design—over the spot to be
colored and set four guide pins to hold it

and the other stencils (all same size) in

position.

To make your own stencils, draw on a
piece of stencil paper the pattern you wish
to reproduce, or copy the design directly

by means of carbon paper, and cut around
the lines with a stencil knife. The stencil

paper and knife may be purchased at an
artists' supply house or large department
store. Wall paper or magazines often sup-
ply patterns that can be used, although, of

course, you can originate patterns of your
own.



THREAD CUTTING

/^NE of the most interesting of^^ all lathe operations is cutting
screw threads because it requires
an accurate sense of timing on the
part of the operator and his fullest
attention to many details, and also
because the work can be varied
to cut threads of many different
kinds. In ordinary turning, such
as in facing, the spindle speed re-
mains constant while the tool can
be hand-fed across the work at
almost any rate of speed, depend-
ing upon the metal being turned.
Moreover, the tool can be fed in
and stopped at any point on the
work without damaging it, except

20-TOOTH
SPACER GEAR

GEAR TRAIN FOR
8 TO 16 THREADS

PER INCH
SCREW GEAR

in taking a finishing cut, when a shallov/
shoulder will result. But in cutting threads,
the ratio between spindle speed and rate of
feed is of the greatest importance as it deter-
mines the pitch of the thread being cut, and
the feed cannot be stopped short of the end
of the thread unless the tool is withdrawn
or it will cut into and spoil the threads. Also,
threads generally are not cut in one operation
but by successive passes of the tool over tlie

work, the cutter taking a deeper bite at each
pass. When the tool has been \\ ithdrawn and
positioned for the next pass, it can be fed in
only at specified intervals so that it will co-
incide with the thread cut in its previous
travel over the work.
When preparing to cut threads, the lathe.



on your LATHE
and especially the lead
screw, must be clean and
free from dust and chips.

The centers should be
aligned carefully so that

the work will run con-
centrically, and the work
must be straight and true
within .001 in. to assure
uniform depth of thread.
These precautions having
been taken, the next step
is to set up the proper
gear train to cut the de-
sired thread. This is done
by removing certain gears
and replacing them with
others of different size, or

by changing their loca-

tion, Fig.' 3. On some
lathes gear changing is

done automatically by
setting a lever at desig-

^^-^i^i'' ^^

nated positions; others use a semi-quick
arrangement of gears to speed the setup.

Fig. 2. With the semi-quick setup, six dif-

ferent threads can be cut with the same
gear train, whereas with the usual gear
train only three different threads can be
cut. Regardless of design, all lathes ai-e

provided with a chart by which the desired

gear train may be selected. It is important,

of course, to check the setup to make sure
that gears with the proper number of teeth

have been selected and that they are posi-

tioned in correct order on the bracket, Fig.

4. The gears .must be arranged so that the
carriage will travel toward the headstock
for a right-hand thread. For a left-hand

thread, the carriage can be reversed to

AMERICAN NATIONAL THREAD

kH h P

d ='4"+ :6iO F =.370 X f , W= .370 X P -.005
2 MINOR DIA. = AAAJOR DIA. - (P + .020)

>VCME SCREW THREAD
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K- v-H THREAD
^—'SECTION

MINOR DIA. EQUALS MAJOg DIA.

MINUS DOUBLE DEPTH OF THREAD

strong
screw

travel toward the tailstock. The
gears should not mesh tightly but
have clearance, as indicated in the
detail below Fig. 1. Clearance can
be detemiined by adjusting the
gears with a piece of paper be-
tween the teeth. When the gears
are properly arranged, a small
amount of graphite grease should
be applied to the teeth for smooth,
noiseless operation.
Although there are many forms

of threads, only the three most
commonly used need be consid-
ered here. These are the V, Amer-
ican National and Acme, shown in

Fig. 8. Notice that the first two are
60-deg. threads. The V-form gen-
erally is used only for fine thread-
ing, while the Acme is a coarse,

thread such as that used on the
of a lathe. The threads are dia-

granuned according to a simplified formula
in which D represents single depth of

thread, P is pitch, and F designates the
width of the flat at bottom and top, which
are also known as the root and crest. Since
the top and bottom of Acme threads cire

not equal, W is used for the bottom dimen-
sion. As shown in the upper details of
Fig. 10, pitch is the distance from a point
on one thread to a cbrresponding point on
the next thread, measLU-ed parallel with the
cixis. The distance a screw advances axial-

ly in one turn is caUed the "lead." When
cutting the usual single thread, therefore.

(12) DOUBLE DEI>TH OF THE V AND



the lead is equal to the pitch, but
when cutting a double thread, the

lead is twice the pitch, as shown in

the lower left-hand detail. Fig. 10.

Pitch diameter of a straight

screw thread is equivalent to the
diameter of an imaginary cylinder
that would pass through the
threads at points where the width
of the threads would equal the
width of the spaces between adja-
cent sides of the threads. This is

illustrated in the right-hand detail

of Fig. 10, which shows also the
major and minor, or largest and
smallest diameters of threads.

When the major diameter is

known, the mirror diameter can be
determined from the table, Fig. 12,

which lists the double depth of

threads from 3 to 80 per inch.

Various threading tools are il-

lustrated in Fig. 11. The pointed
tool A is used to cut V-threads, but can be
used also to cut threads with a V-bottom,
leaving the top flat. A screw cut in this

manner wiU fit a National-form nut. This
tool can be used to cut National-form
threads when the point is ground to fit the
proper slot of the gauge shown in the left-

hand detail, Fig. 14. Tool B, Fig. 11, is used
to cut Acme threads after grinding the
point to fit the gauge shown in the right-

hand detail of Fig. 14. Fig. 6 shows an
Acme thread being cut. Tool bits like

these must be carefully and repeatedly
ground sa that the angle is exactly right

and allows enough side clearance to com-
pensate for the rapid advance of the tool.

Detail C, Fig. 11, shows a circular-type tool

used for cutting external National-form
threads, and Fig. 5 shows the tool in use.

Internal threads are cut in the same way
as external threads, except that tools of
the type shown at D and E, Fig. 11, are
used. Fig. 16 illustrates the cutting of an
internal thread. In the case of internal
threads, the bore of the hole becomes the
minor diameter of the thread, and must be
as accurately turned for concentricity as a
shaft or spindle that is to be externally
threaded.
Cutting tools can be ground more easily

if gripped in a holder. The tool is held
against the face of a wheel. Fig. 13, or
against the side as in the upper left-hand
detail of Fig. 15. The lower left-hand de-
tails show correctly and incorrectly ground
tools for piu-poses of comparison. Tlie cir-

cular-type tool is very easily ground
against the side of the wheel, as in the
upper right-hand detail of Fig. 15. The
entire cutting surface of the tool must be
kept flat on the wheel, its axis parallel
with the wheel side. The Acme tool wiU

NATIONAL
FORM GAUGE

ACME
FORM GAUGE



The threading dial, Fig. 18, is set

by tightening a nut to engage a
pinion against the lathe feed
screw, as shown in Fig. 17, causing
the dial to rotate with the feed
screw. The purpose of the dial is

to position the tool accurately in
relation to the work so that after
being withdrawn at the comple-
tion of a cut, the tool will return to
the same starting place for the
next cut, thus eliminating the ne-
cessity for reversing the direction
of the carriage to return the tool
after each cut. Standard threading
dials are divided by four marks, as
shown in the left-hand detail of
Fig. 18, but additional marks may
be provided, as in the right-hand
detail, to suit exceptional thread-
ing operations. When cutting
threads of 6, 8, 12 or any other
even number per inch, the dial is

engaged when any one of its four
marks coincides with a stationary
mark on the dial housing. If the

cut more easily if a slight

clearance is ground in the
face near the cutting
edges, as indicated in the
lower right-hand detail.

The clearance should not,

however, be closer to the
edge than %•> in.

When all preparations have been made,
the tailstock center is lubricated with some
preparation such as white lead and sperm
oil, graphite and tallow, or red lead and
mineral oil to keep the center from heating
excessively, and the work is positioned be-
tween lathe centers as in Fig. 1. It must
not be removed from the centers until the
thiead is completely cut because it is al-

most impossible to recenter it in the orig-

inal position. The compound rest is set at

an angle of 29 deg., Fig. 17, and the tool is

mounted in the tool post with the point of
the tool exactly on the lathe-center line,

Fig. 9, a center gauge being used to posi-
tion the tool.

(jj) EXTRA MARKINGS FOR CUTTING
MULTIPLE THREADS



threads are odd numbered, the
dial is engaged only when mark
1 or 2 is in line with the stationary

mark. For half-numbered threads,

such as those of 4^/2, SVz or IV2 per
inch, the dial must be engaged at

the same mark on each successive

cut. A slow spindle speed is used
in thread cutting, thereby assur-

ing ample time to engage the dial

at the proper mai'k, and lard oil is

applied to the work after each cut.

Fig. 19. The tool is always fed into

the work with the compound.
When feeding in the tool, the
gauge mark on the compound
must be noted so that cuts of suit-

able depth are taken. For rough-
ing the thread in steel, the maxi-
mtmi depth of cut should be not
over .005 in., and for the last two
or three cuts, no more than .001 in.

Heavier cuts may be taken on
brass, bronze and aluminum. As
the thread nears completion, it can
be checked with a sciew-pitch

gauge, Fig. 7. Left-hand thieads are cut in
the same way as right-hand threads, except
that for left-hand cutting the carriage trav-
els toward the tailstock and the compound
rest is set at 29 deg. in the opposite direction.

For threading bores under 1 in. in diam-
eter, taps are used instead of internal
threading tools, as in this case taps are eas-
ier to use and will remove more metal in a
given time than any other cutting tool that
can be used for this puipose. If the bore is

long, the work should be done on a lathe.

In that event, the back gears ai-e used for
maximum driving power and minimum
spindle speed. Taps under V2 in. in diam-
eter usually are gripped in a driU chuck
that is held in the tailstock. Fig. 22. The

WHEEL FACE SHAPED
TO FIT CONTOUR OF

TAP CHAMFER

tailstock ram should be controlled so
that its advance will coirespond to that

of the tap into the work. Large taps ai"e

gripped in a tap wrench and centered, with
the wrench handle resting against the com-
pound as in Fig. 20. The ram must be ad-
vanced gradually with a constant pressure
to prevent breaking the tap. Taps should
never be ground freehand if it is possible

to use more rehable means. The only
safe procedure is to hold the tap on cen-
ters that are positioned to keep the angle
of the chamfer in line with the wheel face.

Fig. 21. For best results, the wheel face
should be concave to fit the contour of

the chamfer. Each chamfer should be re-

lieved to within %4 in. of the cutting edge,

and then oilstoned.

CLacquei-enamel tints can be made by
mixing tube colors in oil with clear lacquer,

a procedure that is quite practical although
lacquer and linseed oil ordinarily axe not
used together.
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OLDIES

Ideal setup for tap-

ping can be made on
drill press. Tap is

turned by hand, by
pulling on belt or
by using tap wrench

LONG
CHAMFER

TAPER PLUG BOTTOM

ITAND TAPS and dies provide' a simple, fast method of cut-
ting internal and external threads
in metal or plastic. Even in shops
where screw-cutting lathes are
available, the faster method of
threading with a har^d tap or die
is used almost universally for
small diameters. Procedure is

quite simple and precise work is

easy to accomplish with the ex-
tensive range of sizes and supple-
mental data that are available on
related tap-and-drill sizes and
thread systems. Tables No. 1 and
2, and the typical examples worked
out below, show how to go about
selecting a tap and the proper tap
drill. They also show how to de-
termine the correct thread system
to use for the job at hand.
A practical setup for many tap-

ping jobs can be made on the drill

press. Drill the tap hole in the
work and then chuck the tap to cut
the thread. In this operation the
important thing is to allow suffi-

cient room to remove the drill and
insert the tap without disturbing
the setup. The spindle is turned by
pulling on the belt by hand as in

Fig. 1. The feed lever is held down
with just sufficient pressure to

overcome the tension of the quill

spring. This method can be used
with taps up to V4 in., but larger
tap sizes will require turning the
chuck as in Figs. 3 and 5.

Example No. 1 : Selecting top when size of screw is not known.
Measure diameter of screw as in Fig. 6. Assuming that it

measures .137 in., run down third column in Table No. 1

to the nearest value which is .138 in. Note in the first

column that this is the diameter of a No. 6 screw. Then
check with a pitch gouge to determine the number of threads

per inch. Common threads on a No. 6 screw are 32, 36 and 40.

Thus a 6-32, 6-36 or 6-40 tap would be selected for the job.

If 6-32 top is required, run down first column in Table No. 1 to

6-32. Right-hand column shows No. 36 drill for 75% thread



FULL THREAD TAKES MORE EF-

FORT TO CUT. IT IS HARD ON
TAPS AND IS ONLY 5% STRONG-
ER THAN A 75% THREAD

75% THREAD IS RECOMMENDEP
STANDARD FOR MOST WORK EX-

CEPT MACHINE TAPPING, WHJOI IS

DONE BEST WITH 50-60vi. THREAD

50% THREAD JS 80% AS STRONG AS
75% THREAD. IT IS EASY TO CUT AND
GOOD FOR. ALL JOBS EXCEPT THIN
WORK-LESS THAN ONE TAP DIA. THICK

Although individual taps and
dies can be purchased as you need
them, it is better to obtain a stand-

ard tap-and-die set in the sizes

most commonly used. Taps in the

set can be ordered with either

taper or plug ends as in Fig. 2,

and the bottom taps for blind

holes can be added as they are
needed. Bottom taps are used to

run the thread to the bottom of a
blind hole. They are not used
ordinarily in through holes. The
taper tap is used instead, as it is

easier to start, cuts freely and is

easy to turn. When purchasing
taps individually, keep in mind
that machine taps cut threads for

numbered machine screws while
the hand taps cut threads of frac-

tional-inch sizes.
When the chuck wrench is used to turn the chuck when tapping

in cJrill press, attach a weight to the drill-press feed lever

Thread diameter and pitch are de-

termined with mike and pitch gauge
Without a pitch gouge, count the

threads per inch or half inch

Lacking other means, determine size

of internal thread with tap drill

6-32

9. DRILL -\

i1 . aO'J

\
TAP DRILL RANGE
FOR 6-32 THREAD.
FIGURES FROM
TABLE No. 1

Example No. 2: Some as Example No. 1 except thot a No. 36 tap drill

is not available, in Table No. 1 note that any size of drill between
.097 in. and .1 17 in. in diameter can be used cs a tap drill for a 6-32

tap. Consult Table No. 2 and locate drill in this size range.

From this it can be seen that a 7/64-in. (fractionol-size) drill

is the size nearest to that required. In a decimal size this is about

.109 in., and will give approximately a 70-percent thread as in

the figures at left showing range of tap drills for a 6-32 thread



Threading with a round die held In a slock con be done in a
lathe. Stock and die ore reversed when threading to shoulder

ESTOCI

When it is necessary to deter-
mine specific threads, a microm-
eter caUper and a screw-pitch
gauge, Fig. 6, are required. Lack-
ing the pitch gauge you can count
screw threads per inch or half
inch as in Fig. 7 and, when the
length of the screw will permit,
the tap also can be used as a gauge.
On some internal threads where
the mike and gauge cannot be
used, one method is to check with
di-ills as in Fig. 8, then determine
the thread as explained in exam-
ple No. 3 on the use of tables. Ex-
perienced machinists often can
determine standard thread sizes

accurately by eye alone. Also the
nature of the job generally pro-
vides a fairly accuiate clue. For
example, in most machine assem-
blies N.C. (National Coarse)
threads are commonly found. In
automotive and airplane workN.F.
(National Fine) threads are used,
and on precision jobs and in in-

strument building N.F. or N.S.
(National Special) threads are
generally found.

Tap-drill sizes which will per-
rnit tapping 50, 75 and 100-percent
threads are commonly used, Fig.

4. A 75-percent thread is a good

"'
J0^

'^<M^ ta 7i4c IcMci.

Example No. 3: In tapped holes too small to mike or check with a
pitch gauge, insert drills until the hole stops a given sire. Suppose,

as an illustration, that the hole passes a 3/32-in. (.094) drill

but stops o 7/64-ln. (.109) drill. It Is reasonably accurate to

estimate the size of the hole as .105 In. which would be the

tap-drill size used orlglnolly. Using the figures at the left, locate

the nearest values In the 75-percent column In Table No. 1.

With these It Is possible to determine the thread size required



TABLE
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average for hand tapping but in machine tapping

50 to 60-percent threads are common. Cutting a

100-percent thread requires extremely careful

work with a hand tap to avoid breakage of the tap

and damage to the thread. When joining pipe in

mechanical assemblies a 50-percent tap drill is

commonly used. An example of this is the use of

a %-in. drill for a 50-percent thread in Vs-in. pipe

as in Table No. 3. If a free-running thread is re-

quired, mechanics sometimes use steel wool, as in

Fig. 15, to cut the thread slightly oversize. First

the hole is tapped in the usual manner, then the

tap is withdrawn and wrapped with one full turn

of fine steel wool. After the tap is restarted in the

threaded hole, it is turned in to its full length.

The steel-wool wrapping in effect "rolls" the thread

to a slightly larger diameter.

Thread-cutting dies take the place of the screw-

cutting lathe for ordinary work in both large and
small shops where accurate duplication is not re-

quired. Frequently the work involves a turning

or shouldering operation in the lathe and here the

lathe can be used as a holding device for starting

the die, Fig. 9. Corners of squared work should be
broken to permit the die to start readily. Note
when using ordinary round dies of the split type

that the threads are chamfered from one side of

the die. Always start the die from the chamfered
side as in Fig. 10 and when a die holder, or stock,

is used as in Fig. 11, where the thread is to be run
up to a shoulder, the die is reversed in the stock.

The various types of common round dies are

shown in Figs. 12, 13 and 14. The inexpensive solid

die is suitable for average work but either the
stock-adjusting or screw-adjusting die should be
used wheie any variation in the thread may be
required. Fig. 16 pictures a plug tap being started

with the aid of a wooden guide, and Fig. 18 shows
how to use a piece of tape as a depth stop. Machine
screws, in Fig. 17, can be made from wood screws.

• • •

Straight and taper PIPE THREADS
TA3LE No. 3



TILING WALLS AND FLOORS
T IKE THE MAGICIAN who makes a
--^ drab stick burst into a beautiful flower
right before your eyes, yOu, too, can make
your kitchen or bathroom "burst into

bloom" by using modern wall and floor

coverings. When their permanency and
ease of cleaning are considered, these cov-
erings are relatively inexpensive, espe-
cially if you install them yourself. Indi-

vidual tiles, panel board and flexible wall
coverings are available in an endless array
of colors and designs to suit your tastes and
pocketbook. The more common wall cover-
ings include plastic and metal tile, enamel-
surface and plastic-tjTDe flexible coverings,
and predecorated panel board. For floors,

there are asphalt, rubber and cork tiles

in countless color combinations.
Plastic and metal tile: To estimate the

amount of tile required, figure the area in

square feet and add five percent for waste.
Then measure the amount of trim needed.
If you wish to stagger the field tile, as in

Fig. 2, remember that a half tile is used to

start alternate rows. The only tools needed
are a carpenter's level, straightedge, putty
knife, trowel having a saw-tooth edge, and
a coping saw. A shear-type tile cutter,
which frequently can be rented from your
tile dealer, will speed the work of cutting.
To prepare the room, remove baseboards,



Tiled bathroom, above, is example of what can be
done by including your personal ideas on decoration

BUTT EDGES OP
TILE AND SNAP

IN PLACE

moldings and fixtures. Soak off all wall-
paper, remove calcimine and scrape off

loose paint. As a smooth wall and strong
bond are essential, remove any weak or
broken plaster and patch these areas as
well as any holes or cracks. All surfaces,

whether plaster, wallboard or plywood,
should be sealed thoroughly to assure
proper adhesion of the mastic used to

bond the tile to the wall. A putty knife,

notched in the same way as the trowel will

come in handy for applying mastic in nar-
row areas. Dimensions for cutting the
notches are given in Fig. 2.

Before installing the tile, snap a chalk
line completely around the room, leveling
it along each wall. To locate the height of

the line (either for a cap strip or merely as
a guide line), measure from the lowest
point of the floor or, in a bathroom installa-

tion, from the top of the bathtub. This is

done to avoid laying small pieces of tile

along the top of the tub. If you intend to

use individual base tile, locate the level

line so the bottom row^ of tile will extend
somewhat below the top of the base tile.

Fig. 1, and fill the space between the base
and the wall with mastic. If using a strip-

type plastic base, carry the field tile to the
floor line, trimming the bottom row, and in-

stall the base directly over the tile.

The mastic, which should be at room tem-
perature, is mixed thoroughly and applied

to the wall in a layer about Me in. thick,

spreading it with the saw-tooth trowel in a
sharp, wavy motion. Don't spiread the
mastic over more w^all area than you can
cover with tile in about % hour.
Except in the case of the interlocking
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Left-hand photo shows bathroom before modernizing with panel board; photo at right, the transformation

type of tile, which is apphed from the bot-
tom of the wall upward, start with the cap
strip or with a row of tile at the level line,

and then install the outside-corner tiles or
molding. Work downward and away from
the outside corner, as in Fig. 1. Apply each
tile by placing one edge against the adja-
cent tile. Then snap it into the m.astic as in

Fig. 2, pressing firmly on the corners, but
not on the center. Pointing (making an
even line of mastic in the joints between
the tiles) is optional. However, this is

recommended where the tiled wall is sub-
jected to excessive amounts of water, such
as in a shower stall, and can be done with
the finger tip, pointing stick or a pencil
eraser. Pointing and cleaning off of excess
mastic should be done as tiling progresses.

Allow the base tile to follow the floor line

and carefully seal the top and bottom joints

with plenty of mastic.

If built-in fixtures are to be installed, cut
the openings for them before laying the
tile, which then is cut to fit around the
openings. Install the fixture after tiling.

Drill through the tile and fasten screw-on
fixtures directly to the wall—never fasten

anything to the tile itself.

For straight cuts use a standard tile cut-

ter, tin snips, or a fine-tooth saw. To fit the

tile around pipes or fixtures, cut it with a
coping saw. The tile should not be washed
or polished for at least two weeks after in-

stallation in order to give the mastic time
to harden thoroughly. Do not attempt to

clean the tile with gasoline, acetone, tur-

pentine or any chemical of doubtful effect.

Predecorated panel board: This material

is available in panels 4 ft. wide and from 4
to 12 ft. long, and also is applied with a mas-
tic-type adhesive. The board can be ob-
tained in plain colors, scored in tile pat-
terns, or scored horizontally only. It also is

available in wood-grain or marble patterns.

Moldings to meet every conceivable need
can be had in aluminum, hardboard or
stainless steel. In basement installations,

it is best to dampproof the walls and fur
them out before applying panel board. The
walls are prepared and sealed in much the
same way as for plastic tile. Again, draw a

level line around the room and, if a vertical

treatment from floor to ceiling is to be used,
establish a plumb line.

For a wainscot job utilizing a hardboard
cap, as in Fig. 3, allow V4-in. clearance be-
low the level line when installing the cor-
ner moldings. Also leave clearance at the
bottom for the base molding. If the panel is

long enough, the outside-corner molding
can be attached to the wall and the panel
sprung between the moldings. However, if

the section of panel is too short to permit
springing, slip the outside-corner molding
over the edge of the panel and apply the
two simultaneously, nailing the exposed
flange of the molding. The cap strip and
base are fitted after the entire wainscot is

paneled. Hardboard cap and base molding
are applied as in Fig. 4, the corners being
mitered. Note that the hardboard is drilled

about halfway through for the heads of the
finishing nails to prevent splitting, and that

the lower portion of the base molding is re-

inforced by furring with scraps of panel
board or wood. Fig. 4 also details a bathtub



1 -LEVEL LINE,

MEASURED FROM
LOWEST POINT
OF FLOOR

5-CAP, APPLIED
AFTER ENTIRE

WAINSCOT IS PANELED

installation, using a standard tub molding.
Even though the corners of the room are

out of plumb, cut the panel board to fit into
them. The upper detail of Fig. 8 shows the
correct way of fitting a panel, allowing a
clearance of about Vie in. along each mold-
ing. This permits expansion and shifting of
the panel without buckling. To be sure that
proper clearance is allowed, temporarily fit

the panel tightly in the molding and draw
a pencil mark on the panel along the edge
of the molding, as in Fig. 9. Then, allow
ViQ in. between the mark and the edge of

the molding when installing the panel per-
manently. Fig. 8 shows how to bevel the
back edges of the panels to aid in slipping
them into the molding channels.
Apply mastic to the backs of the panels

with a notched spreader recommended by
the panel manufacturer. Use the level

line, not the molding, as a guide when in-

stalling the panels. Knead and press the
panels against the wall with your hands
until you can "feel" the mastic bond. It's a
good idea to nail the bottom of the panel
to the wall, driving the nails into the studs.

Locate the nails so they will be covered by
the base molding and do not drive them
too tightly, as this is likely to give the panel
a wavy appearance. If there is any doubt
about the panel holding to the wall, brace it

until the mastic sets. The braces can be ex-
tended diagonally from floor to wall or
across the room, as in Fig. 6. Brace with just

enough tension to hold the panels against
the wall and protect the panels by wrapping
the braces with cloth or paper, as shown.
To panel the entire room, follow the same

general procedure, using division molding
instead of the cap strip. Nail outer edges of

ceiling panels, covering the nails with cove
molding, and prop the panels in place. Fit-

ting horizontal aluminum molding between
vertical moldings is done as in Fig. 7.

There's a trick to replacing a panel after

the installation has been completed. Cut
the panel slightly undersize and place two
or more matchsticks in the channel of the
lower horizontal niolding. Fig. 5. Then, aft-

er applying mastic, slip the panel tightly

into the channels of the molding at the top
and one side so the bottom and opposite side

of the panel wUl clear the face of the mold-
ing. Finally, rest the panel on the match-
sticks, slide it sideways so all edges engage
the moldings and press it against the wall.

Flexible wall coverings: Both the enam-
el-surface and plastic-type coverings are
purchased in roU form. For satisfactory re-

sults, they should be applied only to a
smooth, dry wall surface and not to walls in

direct contact with the ground or weather
unless the walls have been furred out.

Cracks and breaks in plaster should be
patched and sanded, seams of dry walls



taped, and all porous surfaces sealed or

sized. After the adhesive is applied to the

wall, the covering is placed over the adhe-
sive and worked with a wall roller to elim-

inate air bubbles.
Enamel-surface coverings usually are in-

stalled horizontally using a level line as a

guide. The joints are butted, with the seams
cut prior to hanging as in the upper detail,

Fig. 10. Final trimming can be done on the
wall as in the center detail. Although metal
moldings are available, a neat inside cor-

ner can be made, as in the lower detail, by
allowing a slight clearance between adja-

cent sheets and filling the gap with a non-
shrinking crack filler tinted to match the
mortar lines in the material.

The plastic-type covering is hung verti-

cally, using a plumb line as a guide, and can
be formed around both outside and inside

corners. For inside corners, the covering
should be creased before hanging. The
sheets are overlapped and the seams cut
on the wall as in the right-hand detail. Fig.

11, the straightedge being necessary to

prevent stretching of the material. Because
of the resiliency of the plastic-type cover-
ing, it can be fitted ai-ound fixtures by
creasing with a putty knife, as in the left-

hand detail, and then trimming with a lino-

leum knife. A recommended method for

insuring a watertight seal around a bathtub
is detailed in Fig. 12. Note that a 3-in. strip

of waterproof plywood is coated with spar
varnish and set in calking compound be-
tween the lower edge of the plaster and the
tub. The joint between the plywood and
plaster is taped and sanded, and cove mold-
ing is used around the top of the tub.

Tiling floors: Colorful, long-wearing

FLANGE CUT BACK
TO CLEAR ADJOINING

MOLDING

EDGE BEVELED
WITH FILE

PANEL TIGHT
IN MOLDING

CORRECT BEVEL BEVEL TOO GRADUAL

SLIDE PANEL
OUT UNTIL
MARK IS 'iV

FROM MOLDING
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it can be laid on concrete which is in direct

contact with the ground. Rubber tile also

is suitable for use throughout the house,

with the exception that it should not be
laid on a concrete floor of a basementless
house unless there is a crawl space under
the floor. This also applies to cork tile,

which lends itself especially well to living

rooms, bedrooms and bathrooms, but is not
recommended for installation in kitchens,

foyers or utility rooms.
Particularly on new construction, it is

imperative to check a concrete floor for

dampness before laying rubber or cork tile.

A simple moisture test can be made by
forming a ring of putty, about Vz in. deep
and 3 in. in diameter, on the floor and then
sprinkling Vi teaspoonful of dry calcium
chloride in the center of the ring. Press a
sheet of clear glass over the putty ring to

keep outside air from coming in contact
with the calcium chloride. If the calcium
chloride is still white and dry after eight
hours, the floor is sufficiently free from
moisture to permit laying the tile.

A smooth, clean surface is essential for

installing all types of resilient tile. The
subfloor must be free from grease, wax and
loose paint and, of course, all old floor cov-
erings should be removed. Fill holes zmd
smooth out uneven spots in concrete floors

with a special patching material available

from the tile manufacturer. For satisfac-

tory results when installing tile on a wood-
en floor, be sure there is at least 24 in. of

well-ventilated air space between the
ground and the floor joists. Nail down all

loose boards, replace any broken ones and,
if the floor boards are over 3 in. wide, badly
worn or there is no subfloor under the

Snapping chalk line through center points of room,
above, forms guide lines for tile. Below, measur-
ing to make sure border will be over a half tile wide

1-FIND CENTER OF
ONE END OF ROOM ^^

METHOD OF
LOCATING CROSS-
LINE AT EXACT
RIGHT ANGLES

LAYING OUT ROOM FOR
CHECKERBOARD TILE PAHERN

CENTER OF ROOM

3-IF BORDER TOO
NARROW, MOVE

, CENTER MARK
'/i TILE

SNAP CHALK LINE ACROSS
ROOM AT RIGHT ANGLES
TO FIRST LINE THROUGH
CENTER POINT ^^i

5-LOCATE CENTER OF
ROOM ON CHALK LINE

SNAPPED BETWEEN TWO
CENTER POINTS DETER-
MINED IN STEPS .

1 AND 4 ./

t-

4-LOCATE CENTER POINT
NEAR OPPOSITE WALL
(REPEAT STEP 3 IF NECESSARY)

^7-IF BORDER TOO
NARROW, MOVE
MARK '/i TILE

2-LAY ROW OF LOOSE TILE

FROM CENTER TO WALL

BORDER

6-LAY ROW OF LOOSE
TILE FROM CENTER
TO WALL, AS BEFORE

DISREGARD ALCOVES
AND OFFSETS WHEN
MEASURING ROOM M



After adhesive is applied to first half of room,

tile is laid by working outward from center point

' vs



BORDER TILE

AGAINST WALL

Edge of tile is held firmly against adjacent piece,

as above, and tile is lowered into adhesive. Sliding

tile into place causes adhesive to ooze from joints

BORDER TILE PLACED ALONG
SECOND SEAM OF FIELD TILE

the adhesive by pressing it with your fin-

ger. If the adhesive does not stick to the
finger, you can begin laying the tile. There's
no hurry, as the adhesive can remain on
the floor for two or three days, if necessary,
before the tile is laid. Spreading the ad-
hesive evenly over the floor is extremely
important. The adhesive never hardens,
and if it is too thick in spots it will ooze
up through the tile seams. In addition, a
layer of adhesive that is spread evenly but
too thickly will produce a cushion under
the tile so that furniture legs and casters

will cause depressions in the tiled floor.

On the contrary, a tile which is not cement-
ed completely may crack after it is on the
floor only a short time. For best results,

use the notched trowel specified by the tile

pianufacturer and bear down hard on the
trowel when spreading the adhesive.

Start laying the tile at the intersection of

the chalk lines and work outward in a

semicircle from the center line toward the
walls. Be sure that each course of tile is

started exactly on the chalk line to keep
the rows straight. In laying the tiles, alter-

nate the direction of the marbleized pat-

tern, and carefully place each succeeding
tile firmly in the angle formed by the two
adjacent tiles. Don't slide the tile in place,

as this will cause the adhesive to ooze up
from the joint. Instead, place the tile firmly

against the edge of the adjacent tile and
lower it into position. After finishing the

field tile on half of the room, spread the

adhesive over the other half. While the ad-

hesive is drying, you can lay the border tile

around the first half of the room.
The three upper details in Fig. 16 illus-

trate the method of installing 18 x 24-in.

border tile when 9 x 9-in. field tile is used.

Score the border tile with the grain, as in

the upper detail, and snap the tile apart,

starting at one end of the ^core line. Then,
sand off the burr along the snapped edge

BORDER TILE PRESSED INTO
ADHESIVE ALONG WALL WITH~„

SECOND PIECE OF BORDER TILE

INSTALUNG BORDER TILF

MARKING BORDER TILE TO
FIT AROUND DOOR CASING

BALL BEARING
USED OVER
CONCRETE
FLOOR

REINFORCING TILE

UNDER RADIATOR LEGS

HOLES CUT IN

TILE DIRECTLY
UNDER LEGS



and lay the tile in the adhesive. Fitting

border tile around door trim is done by us-

ing a second piece of border tile as a

straightedge for transferring the irregular

contour to the tile being fitted. Keep the

straightedge parallel with the tile being

marked, and score the tile at the widest

point marked. Snap off the tile along the

straight score line, heat the back of the tile

with a blowtorch until pliable, and then cut

the tile with a linoleum knife, following

the contour marks. If you are using field

tile instead of the larger tile for the border,

which is sometimes recommended, place

the tile to be marked along the first instead

of the second seam of the field tile. To fit

the tile around pipes and radiator legs,

mark the tile, heat in the same way as

above and cut to fit. If a radiator can be
raised, slip the tile under the legs, first re-

inforcing the tile with a nut, washer or baU
bearing as shown in the lower detail, Fig.

16. Otherwise, the heat from the radiator

will soften the tile and the weight will

crack the tile around the legs.

Both cork and rubber tile are installed

in much the same way as the asphalt tile.

However, where an underlayer is not used,

asphalt-saturated felt should be laid before

snapping the chalk lines across the room.
Don't apply more than 6 or 8 sq. ft. of the

adhesive at a time, and lay the tile imme-
diately after applying the adhesive.

A good thing to remember when laying

asphalt floor tiling is that it can be ironed

into place. Set the iron for medium heat and
proceed as in the illustration below. Not
only does the weight of the iron help to

make a better bond between the tile and
the adhesive, but the heat from the iron

softens the brittle tile and permits pressing

down any curled edges.

To remove adhesive smudges from the

face of asphalt tile, wipe the tile with a wet

cloth dipped in scouring powder and follow
with a rinse of clear water. But don't use
scouring powder or harsh soap to clean the
the tile after installation. Use only warm
water and a mild soap, and polish with a
good grade of self-polishing wax. Do not
wash a rubber-tile floor until after the tile

has been in place for two or three days. To
keep the floor clean, wash with warm water
and a detergent and rinse with clear water.
Dry with a clean mop. Wax occasionally
with a self-polishing floor wax. Take care
of the cork floor in the same way as the
rubber tile, and be sure to leave no puddles
of water on the floor after washing. Certain
types of paste wax may be used on cork
tile, but never use paste v/ax or waxes con-
taining mineral-spirit solvents on asphalt

or rubber tile.

Dried paint and varnish can be removed
from plastic tile with a solution consisting

of pure gum turpentine, 1 part, and rubbing
alcohol, 3 parts. Do not use turpentine sub-
stitutes in this formula, as they may dam-
age the. tile. The slight dulling of the tile

resulting from this treatment can be elim-
inated by polishing the tile for a moment or

two with a thick paste of powdered chalk
and water and then wiping with a clean
dry cloth. Plastic tile which has been dam-
aged by solvents such as nail-polish re-

mover and paint remover also can be
restored to its original finish. In such cases,

the damaged area is rubbed briskly with
a paste of fine or medium pumice and wat-
er. When the marks are removed, the tile

must be polished again with powdered-
chalk paste. This same treatment works
well where the tile has been scratched or
scarred.

If white bathroom floor tile becomes dis-

colored, it is doubtful if you can wholly
restore the original color, especially if the

surface is pretty well worn. A strong solu-

tion of trisodium phosphate will remove
the embedded grime and dirt in both the

tile and the joints, but it will do little to

affect the discoloration. A medium solution

of oxalic acid will be more likely to bleach

out the discolorations so that they at least

would be less noticeable. A mild solution

should be used, as a strong solution may
damage the tile, particularly on the worn
spots. If the acid solution is used, apply it

to the floor with a cloth swab and immedi-
ately, wash or mop the floor with clear wat-

er to remove all traces of the acid. In a

closed room, provide a fan to carry away
fumes from the acid solution and do not

place your hands in the solution or handle

any cloth or swab soaked in it.

CTo keep your bathroom tiles glistening,

dip a soft cloth in kerosene and rub over

them. Wash with warm water and dry.



Convdctmq cAcd^tic Clockbi

flME Switches,

T^O YOU need a time switch to turn off

lights or electrical appliances at a

predetermined time when no one ^vill be

there to turn the switch by hand? Perhaps

your problem is to turn one circuit off and
another on at the same time, or after an

elapse of time. By simply making a few
alterations in one or two electric alarm
clocks and making relays from some scrap

iron and some copper wire, you can have
these automatic servants to save your time

and labor. In effect you are altering them
to form time switches, which turn electric

circuits on and off at any time for w^hich

the clocks are set.

Three models: Three models of time

switches will cover many needs. The re-

lays used are the same but the circuit con-
nections vary, as shown in the diagrams
Figs. 7, 8 and 9. The arrangement in Fig. 7

is a straight cut-off switch. Merchants will

.', II >..^,..i..,t.,iii>



find it useful for shut-

ting off display lights.

Or, this arrangement is

useful for turning off a

radio, ventilating fan,

outdoor lights and oth-

er appliances. A slight

elaboration of the cir-

cuit, as shown in Fig. 8,

enables one to turn one
circuit off and another

on at the same time, or

either one of these
functions separately.

With this switch a ra-

dio can be turned on in the morning, or a
solenoid-type water valve can be opened
to start a sprinkler system, etc. The third

model has two electric alarm clocks and
two relays, Fig. 9. This one will turn a cir-

cuit on and then off after a lapse of time,

such as turning hall and porch lights on
early in an evening and off at a later time.

As all of these time switches are designed
to be portable and compact, they can be
moved around wherever needed.
Making the relay: Fig. 1 shows the gen-

eral assembly of the relay, and the parts

comprising it. Flat iron Va in. thick is used
for the frame, pole piece and armature. It

is advisable to anneal the bends from a
cherry-red heat to relieve the strains set

up in them. This can be done over a gas

stove or even in the furnace of your heat-
ing plant. Dress up the pieces with a file

1*^^ FIBER
WASHERS AND SLEtVE

INSULATE BOLT

and drill the holes as indicated. When
drilling the holes to fasten the pole piece

to the frame, it is advisable to clamp them
together and driU through both pieces at

once to insure a perfect matching of these

holes when the relay is assembled. Drill

the hinge-pin holes in the frame and arma-
ture before notching them out to fit each
other. Care must be used not to allow the

holes to wander off center.

To wind the armature and switch springs,

a small flat is filed on the side of the nail

so that the end of the music Avire can be
clamped to it in the vise. Wind the turns

as closely together as possible. No. 24-ga.

music wire is used for making both springs.

See Fig. 1. In notching up the ball tip of

the toggle switch do not attempt to form it

by hammering. Use a file, as the toggle is

usually made of hard brass and is brittle.



The notch for the switch catch is

filed on the side of the toggle that

is held by the relay armature
when the switch is in the on po-

sition. Details of winding the coil

on a form are shown step by step

in Fig. 2. It is not necessary to

wind the coil in layers. Single

cotton-covered magnet wire, No.

24, is satisfactory, but enameled or

other insulated wire may be used.

In assembling the relay, first

place the mounting screws in their

holes, then hinge the armature
and mount the toggle switch. The
armature or switch catch and the

toggle switch usually have to be
adjusted to each other. This can
be accomplished by carefully

bending the catch with a pair

of pliers if necessary, and also

by moving the switch up and
down by means of the mount-
ing nuts. A piece of stiff wire
will serve as the reset catch

when bent to shape. Slip the

coil on the frame, insert the

pole piece, and fasten the two
together. Tighten the fasten-

ing screws securely to prevent
the pole piece from chattering.

Modifying the clock: Alter-

ations on the clock are the

same for all the models and
consist of installing a pair of

electrical contacts in the

alarm system. Where two
clocks are used, the procedure

is exactly the same for both

clocks. The clocks do not need to be alike

so long as they both have an alarm system.

The alarm system of an electric clock is

very simple. As shown in Fig. 4, a vibrator

arm, which lies next to the motor coil, is

riveted at one end to the laminated core of

the clock and is held in place at the other

end by a movable detent or catch, which
releases the arm, allowing it to vibrate.

The vibrating arm is cut off as indicated.

A contact point on the detent is made by
removing the detent, drilling a hole in it

at the point shown, inserting a short piece

of silver wire, (obtainable at jewelers) and
riveting over the ends with a hammer. Use
a hardwood block to back up the work
while riveting the wire, to prevent exces-
sive flattening of the contact on the other

side. A second silver contact is mounted

in the same way on a piece of sheet brass

cut to fit your particular clock. This con-
tact must be electrically insulated from the

rest of the works when mounting it on the

laminated core as shown in Figs. 3 and 5.

Then the lead wires are soldered in place.

Bring these wires through the cord hole in

the back cover plate and close up the clock.

Cut off the clock cord about 3 in. outside

of the cord hole. If, by chance, you have
clocks already equipped with contacts,

these may be used and this part of the

work omitted by simply bringing out leads

from them after disconnecting them from
the rest of the clock works.
Mounting the parts, wiring and testing:

If the clock has a wooden frame, the relay,

the lamp receptacle and the load plug-in

socket can be screwed to the top and sides.



TO TURN OfF WE CIRCUIT AND TURN ON
ANOTHER AT THE SAME TIME

Otherwise these parts and the clock are all

mounted on a wooden base of suitable size.

In wiring, do not use a wire size of less

than No. 14 gauge where the lines on the

diagram are heavy, but No. 20 gauge wire

is sufficient for the lighter wiring. In aU

Tin Can Holds Electric Drill

On Tool Panel or Wall
Wanting to get

my small electric

drill out of the
way and protect
it from possible
damage, I hit upon
the idea of placing
it in a holder made
from an empty to-

bacco can. After
cutting the bottom
from the can, I

nailed the can to

cases, stranded wire is preferable to

solid conductors.

Use a 60-watt lamp in the resistance

receptacle, pull the reset back until

the catch holds the switch, and plug

the switch clock into the line. Do not

touch anything until you have made a

test to find the grounded side as in

Fig. 6. This is done by touching one

lead from a lamp to the metal back of

the clock and the other lead to a water

pipe or radiator valve to obtain a good

electrical ground connection. If the

lamp lights, reverse the cord plug used

to connect the clock to an outlet. After

this has been done, plug some con-

venient test load such as a desk lamp

into the load receptacle. The lamp
should now go off at any time to which

the alarm is set. In Figs. 8 and 9, three-

way switches are used. In the diagrams,

connections are made to the switch as in-

dicated in the dotted portion although the

switch itself is shown attached to the relay

without any connections.

the wall at a convenient height from the
floor. In this way, the drill is always within
easy reach when needed and is not exposed

to rough handling when not being used.
Disconnect the drill before placing it in the
holder.



TIN CAN PROJECTS

CRAFTSMEN who like to work with

metals but find that copper, aluminum
and other favorite materials not only are
expensive but difficult to get, can discover

an unlimited source of metal by using the

common tin can. The cost is nothing and the

material, which actually is tin-plated steel,

works into an unexpectedly handsome
project. When the tin plate has been ham-
mered and burnished with steel wool it

takes on an attractive silvery gleam that

remains bright indoors without lacquer or
other protective coatings.

To store the tin plate for further use, re-

move the ends of th6 cans with a rotary-

type opener. Then cut one side of the can
parallel to the seam and as close to it as
possible. Flatten the cylinder to form a

rectangular sheet of metal which, from the

largest household-size can in general use,

will be about 7V^ x 19 in. However, should
you decide on a project which requires a

larger sheet of metal, you usually will be

Ovcerotiv* wall sconce features reflector made from
coffee^an top. Tabs anchor socket to slotted drip

pan which is riveted to tenon on front end of arm.

Rear arm section is filed flat for riveting reflector

able to obtain cans of sufficient size from
local restaurants or soda fountains.
When marking the metal for cutting, use

a scriber or awl, but if it is difficult to see
the scribed lines coat the work with India
ink before scribing. The ink dries rapidly
and is easy to wash off when finished.

Cut straight lines and large-radius curves
with tin snips, using a pair of old scissors to

cut curves having a small radius. Use a
jigsaw with a fine-toothed blade for inside
cuts, and sandwich the work between two
pieces of thin, soft wood for cutting. Lay
out the pattern on the upper piece of wood.
You probably will want a hammered sur-

face for most of the projects, and this is

attained quickly by indenting the metal
with a ball-peen hammer. The work is

placed on a block of wood for hammering,
the effect being varied by the softness or
hardness of the block, the size of the ham-
mer, force of the blows and thickness of

the metal. With a little experimenting, just

the right effect can be attained. You will

notice that hammering the metal causes
the sheet to buckle, or become dished. This
can be corrected by placing the metal be-
tween two boards after hammering and

P/a" WOODEN DISK

i

'^'"— FOLD FLAT ON
DOrrED LINES
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CANDIE SOCKET

2'/4" METAL DISK

CMtlP PAN
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To make hammered cigarette trough, below, can is flattened, peened and then bent to form the trough at
right angles to its original bend. In this way, the ends of the can sides provide ready-made beaded edges
for the trough. Tabbed endpieces and center divider are riveted to the trough, while the wooden feet and
lid handle ore fastened with small round-headed screws. The trough is lined by cementing clear cellophane to

the tin plate. An unusual coffee warmer and two neat napkin rings are detailed on the following page. Sides of

the coffee warmer consist of eight separate pieces riveted together, four each of patterns shown in upper detail
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then striking the wooden sur-
face with several sharp blows
of a hammer.
Small nails (about the size

used in cigar boxes) provide
excellent rivets for sheet-metal
work. CUp the nails so only a
short length of shank remains,
and back up the nailhead with
an iron surface for riveting. As
punching holes for the rivets
upsets the metal around the
holes, making a tight riveting
job difficult, drill all the rivet

holes. If the chuck of your
drill press or hand drill will not
take the small-diameter drills

necessary, chuck the bit in a
pin vise and then chuck the
vise in the drill. A nail set also

can be used for punchir)g the
holes in sheet metal.





The candy basket pictured at the left is

made by weaving strips of sheet metal cut
from tin cans into a frame formed by a disk
of sheet metal and wire half loops made in
jig. Use a simple in-and-out basket weave,
beginning at the bottom and working up to
top of half loops. The handle consists of
a sheet-metal strip with its edges folded

Using the same simple proce-
dures previously described, it is
possible to utilize strips and sheets
cut from tin cans to make the at-
tractive candy basket shown in the
photo at the left, and the grocer's
scoop and wastebasket pictured on
the opposite page. The friction lid
from a large can is used to form
the bottom of the candy basket.
Equally spaced holes are drilled or
punched near the edge of the lid
as iu the detail below. Then six
U-shaped units formed from me-
dium-heavy wire are made on the
forming jig shown in the detail.
The ends of the formed half loops
are passed through the holes and
clinched as in the lower left-hand
photo. This assembly serves as
the spider on which the basket is
woven with narrow strips cut from
large tin cans. Cut the strips to a
uniform width and smooth the
edges with fuie emery cloth. Use
a simple in-and-out basket weave
as shown in the photo. Note that
the original basket is made with
six strips, but if desired, the strips
can be cut to a narrower width
and ten or twelve used instead of
six. The handle is made by fold-
ing the edges of a wide strip and
hammering flat. After hammering,
the ends of the strip are passed
through the wire half loops on op-
posite sides of the basket, then
bent back and riveted. Spraying
the entire basket with a coat of
clear metal lacquer will prevent
discoloration due to rust.
The grocer's scoop requires a

fairly large piece of metal and two
hardwood turnings made accord-
ing to the details on the opposite
page. Note that the hardwood disk
which provides the back, or bot-
tom, of the scoop, is turned with a
shallow rabbet and is center-
drilled for the ^/^-in. tenon turned
on the handle. The square flange
left after rabbeting the disk is

rounded slightly to form a bead.
The brass ferrule at the outer end
of the handle is optional. Finish
the disk and handle in whatever
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TIRE CARE

SCREECHING TIRES

ARE COSTIY "MUSIC

lyrOST of us can prolong the life of our

tires as much as 50 percent simply by
being careful in our driving habits and by
giving the tires the attention they should
have. Yielding to the temptation of driv-

ing fast to reach a destination in a period

of time that requires the speed of a stream-
liner literally tears mileage off your tires.

Actually, tires wear 60 percent faster at

70 m.p.h. than they do at 50 m.p.h. because
brakes must be applied more severely, slip-

page between tires and road is increased,

and heat generated at high speeds softens

the rubber and tends to separate the cords

from it. Fig. 2 shows the percentage of tire

wear at different speeds.

You wouldn't deliberately run a grind-

ing wheel over your tires, but they are

subjected to similar abrasive action when
you take a curve too fast or when the rear

wheels slip when making fast starts.

Coasting up to known stops and
trying to anticipate the unknown
ones in plenty of time to avoid set-

PERCENTAGE OF NORMAl TIRE MILEAGE
AS DRIVING SPEEDS INCREASfe (^
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ting the brakes hard will add many
miles to your tires. Also, avoid holes

in the pavement and small objects ly-

ing on it, and be careful when you park
to avoid hitting a curb, Fig. 1. Striking

such obstacles pinches a tire, creasing

it sharply and pressing it against the

steel rim of the wheel, which is likely

to break the fabric and cords. Fig. 3.

Probably the greatest enemy of long

tire life is incorrect inflation, which
can be avoided by making weekly or

semi-weekly checks. Both the air and
service for this are free and it takes

only a few minutes of your time. Keep the

pressure in your tires as recommended by
the tire manufacturer. If you put in a

pound or so too much, let it out. Fig. 4, be-

cause overinflation is just as bad as under-
infiation. While it's true that underinflated

tires give a soft ride, they are very expen-

sive cushions as the tread wears rapidly

and the cords inside the tire tend to sepa-

rate from the rubber as in Fig. 12. A glance

at Figs. 5, 6 and 7 will show more results

of underinflation. One tire manufacturer

30 IBS. 25 IBS. 24 LBS- 21 IBS

r\ r^ f"^
WASTED RUBBER

NORMAL
TIRE

MIIEAGE

38%

PERCENTAGE OF NORMAl TIRE

MILEAGE WHEN TIRES ARE
UNDER-INFLATED

UNDER-INFLATED PROPERLY INFLATED



vantage in the fact that a slow leak can be de-
tected Avhen checking air pressure. With a 2-lb.

pressure loss per week, a tire that has lost 6 to

8 lbs. is sure to have a leak. If a piece of glass

or a nail is found and removed, Fig. 8, the cut
should be cleaned and sealed with rubber putty

or cement to prevent moisture from working
into the cords. Cords act like wicks and hold
moisture, causing them to rot and eventually

break as in Fig. 11.

Blow-outs don't just happen, but the con-
tributing causes often occur sometime previ-

ously. The cause may be a small tread cut, Fig.

10, that was neglected or w^as enlarged by over-

or underinflation. Contacting a sharp object

|iiiiiiiij{ik.

AN UNBALANCED WHEEL CAUSES THE SPINDLE TO OSCILLATE AROUND
THE KINGPIN AND THE WHEEL TO CHANGE ITS DIRECTION CONSTANTLY



on the road does not always result in im-
mediately visible damage but may break
the cords as seen in Fig. 16, and this in turn

may lead to a blowout. When your car is

on a hoist being lubricated, it is a good idea

to run the fingers over the tires. If the tire

has been damaged in this way, there may
be a slight bulge which may not be enough
to see, but can be felt.

Misaligned wheels or improperly adjust-

ed brakes take a high toll in tire life. A
wheel that is ^^ in. out of alignment, drags

sideways 87 ft. per mile. Fig. 15 shows
what happens to the tire tread when this

condition exists. Where front wheels do
not track true. Fig. 9, one of them does the

steering and the other one drags, which
scuffs away the tread just like rubbing the

tire with a file. If the edges on one side of

the tread design are sharp or feathered,

Fig. 13, when rubbing the hand across the

tread, this condition indicates that the

wheels are not in perfect alignment.

Does your car pull to one side when the

brakes are applied? If so, you may be sure

FRONT TIRES

BEFORE
CHANGING

h
FRONT TIRES

AFTER
CHANGING

@

that brake adjustment is unequal, that

most of the braking action is on one tire.

On a test made by one manufacturer, the

brakes were adjusted so that one wheel
only would lock. At a speed of 80 m.p.h.

the brakes were appUed and held until the

car stopped. When the tires were exam-



ined, the tread of the tire on the locked

wheel was worn down to the breaker strip

by this single operation alone. Even step-

ping hard on the brakes at 35 m.p.h. will

scuff off enough tread to carry a car a fuU

road mile.

"Heel and toe" wear may occur on any

type of tread design, and to some extent is

normal, though high-speed driving and

excessive use of the brakes will accelerate

the rate of wear. The remedy for this con-

dition is to change the position of the tires

on the car. Two ways of doing this are

shown in Figs. 17 and 18.

The subject of wheel alignment includes

far more than mere toe-in, one of the other

important factors being that of camber, or

the outward inclination of the wheel at the

top. This is necessary for easy steering and

maximum strength of the front system, but

if present in excessive or unequal amounts,

it creates tire trouble. In effect, due to the

roundness of the tread, camber gives a tire

several diameters, as indicated by the

three arrows in Fig. 14. As the tire re-

volves as a unit, something must slip, and
where the camber is excessive there will

be tread wear. To minimize this, tires

should be changed about as indicated by
A and B in Fig. 18. To do this it is neces-

sary to remove the tire from the wheel

and turn it around. Rounding turns at ex-

cessive speed, especially with tires that are

soft, creates a screeching sound. It is ex-

pensive "music," resulting in tread wear
as indicated by the heavy arrows in Fig. 19.

This can be offset to some extent, by chang-

ing-the tires about as indicated in Fig. 17.

An unbalanced wheel may develop

a spotty or cupped tread condition

such as that shown in the photo of

Fig. 14. Consequently, balancing of

wheels should be considered as a regu-

lar maintenance item, for an unbalanced

wheel, besides increasing tire wear, also

causes considerable wear in the steering

spindles, spring shackles and other chassis

parts, thus contributing to a looseness

which is conducive to further troubles. The
disturbing forces produced by an unbal-

anced wheel increase tremendously with

increase of speed. An assembly 1 oz. out of

balance pt the tread, will develop a 12-lb.

vibrating force at 60 m.p.h. And, it is not

uncommon to find wheels that are 6 or 12

oz. out of balance. While it is most im-
portant to keep the front wheels balanced,

it is highly desirable to balance all wheels
if the smoothest, most economical car op-
eration is to be had. Alignment of wheels
also should include an inspection of the

rims, for a rim that is badly bent or rusted

will injure the tube as well as the tire.

Removing Tires From Safety Rims
It is not such a difficult job to remove a

tire from a safety rim if you go at it in the

right way. Just stand with the heels on

the tire at about the edge of the tread or

white side walls and roll the bead out of

the safety groove. This cannot be done

when the heel is placed too close to the

edge of the wheel. By using this method
of breaking the bead from the safety

groove, you can remove the tire in just

a few minutes.



TOOL BIT GRINDING

EVERY experienced machinist knows
just how near to the impossible it is to

grind the three angles on a lathe or shaper
tool bit correctly by hand. Perhaps one, or

maybe two, can be done freehand with fair

accuracy, but three angles—that's too big

an order in most good shops. A better and
surer way is to make a grinding jig such as

that detailed in Fig. 2. This jig gives the
necessary movement in three planes, one
each for the cutting angle, the side clear-

ance angle and the front clearance angle
successively. Calibrations indicate the var-
ious angle settings accurately. Although
it's not to be classed as a precision tool this

jig will be found practical for grinding
lathe and shaper bits for ordinary work. To
make the three principal parts of the jig

use a material that mills well. The base,

Fig. 2, slides in a guide as in Fig. 1. The
swiveling member, which supports the
toolholder, is calibrated through a 50-deg.
included angle for grinding side clearance.
The base calibration of 80 deg. provides for

grinding the cutting angle, while the 35-

deg. calibration of the toolholder takes care
of the front clearance angle. However, cal-

ibration for the latter is correct only when
grinding on the side of the wheel. When
grinding on the face of the wheel the jig

must be lowered so that the tool bit con-
tacts the wheel at a point exactly in line

laterally with its axis. Otherwise the cor-
rect grinding angle must be calculated.
This can be done by sketching an enlarged
section of the wheel and toolholder and
then plotting the required angle setting.



TOOL
CABINETS

HERE'S a way you can make a

neat tool and small-parts cabi-

net without a lot of tedious drawer
making. You simply purchase some
of the type of wooden cutlery trays

that" are sold in five and ten-cent

stores. They are already divided into

compartments and will be found ideal

for keeping small tools, nails, screws,

etc. If you desire, the trays can be
divided into still smaller compart-
ments as shown in the left-hand de-

tail of Fig. 2.

Fig. 1 shows the construction details of

the tool cabinet. Since the size of the cabi-

net depends on the dimensions of the trays

purchased, exact specifications for the fin-

isheci cabinet are not given. The work in-

volves simply enclosing the purchased trays

in a frame of 1/2 -in. plywood grooved at prop-

er intervals to take drawer runners, Fig. 5.

The top and bottom of the cabinet are at-

tached to the sides with flat-headed screws,

while the back can be nailed on.

There are various ways to provide the

trays with hand openings or pulls. Two
methods are suggested in Figs. 3 and 4.

CUTLELRY TRAYS

DRAWER FRONTS MAY B£ CUT AWAY TO FORM OPEN HAND HOLES. RAILS
AND RUNNERS CAN BE SET IN GROOVES OR BUTTED AND BRADDED



TOOL CABINETS
The only way to keep things in order in a

shop of any size is to provide a convenient,
handy place to keep all the power-tool ac-

cessories. Tool cabinets make it easy to

do this with a minimum waste of time. All
the cabinets detailed on this page are home
built; you can't buy them ready-made. For
this reason you'll have to draw heavily on
your own labor and ingenuity in furnishing
your shop. With tool cabinets providing
ample storage facilities, it's easy to clear

the bench tops for assembling and clamp-
ing wide stock and for trial setups of small
units before gluing. As soon as you get
your power tools, you can do a good job on
tool cabinets and you'll have just as much
enjoyment making them as you will with
later projects.



Tool Cabinet Has Sliding Racks and Occupies Small Space

In shops where only a small amount of

space is available, this handy cabinet will

be just the thing for storing tools within
easy reach of the bench. While almost any
\^ood can be used to make the ends, top
and bottom of the cabinet, plywood or
hard-pressed board is recommended for

the tool rack^, which are cut slightly un-
dersize and slide between small cleats

screwed or nailed in place.

As each rack is fitted with holders to

accommodate specific tools, it's a simple
matter to locate any tool desired when
needed. Since the lower edge of the tool

panel carries all of the weight, it should
be smoothly sanded and then waxed to

give an easy sliding fit. Tools can be
mounted on both sides of each panel.

TOOL KIT

When doing repair jobs about the house you
won't have to go back for forgotten tools if you
keep them in a kit like the one shown, which is

roomy enough to hold all necessary equipment
yet small enough to be carried easily. The sides
of the box are of Vz-in. stock, but top and bottom
pieces are of %-in. material rabbeted as shown
in the lower detail. A vise stored inside the box
can be attached to the top when in use if a metal
plate is screwed to the under surface to contact
the vise screw. A two-tiered shelf drilled to take
small tools such as wrenches, files and auger bits

keeps these items handy. The shelf must be
narrow enough not to interfere with tools hung
on the door, which is held closed by hooks that
slip over screws driven into the edge. Small
parts such as nails, screws and washers are
stored in a partitioned drawer, shown in the low-
er detail, and a saw is carried in cleats screwed
to the outside surface of the box. After adding
a-handle the kit is painted or otherwise finished.



Combination Drier and Utility Shelf Installed in Waste Corner Space
rack rides on dowel rollers. These revolveDamp dishcloths and towels or an occa-

sional piece of clothing can be dried out of

sight, and the kitchen kept neat as a pin, if

this combination drying rack and utility

shelf is installed in space that otherwise
would be wasted. Although the original

unit was made to fit between a kitchen
range and an adjacent wall, a similar rack
can be fitted between cabinets or in any
unoccupied corner. The drying rack con-
sists of two plywood
panels separated by
lengths of dowel and bot-
tom braces. Note that a
window-shade spring is

fastened to the back of the
rack and the front panel
covering the framework.
This causes the rack,
which is held closed with
a cabinet-door catch, to

spring open as soon as
the catch is released. For
smooth operation, the

on pins made by driving nails into the ends
of the dowels and filing off the heads. The
plywood utility shelf can be covered with
hnoleum or hardboard. However, if you
wish to set hot pots and pans on the shelf,

cover it with sheet aluminum. If the in-
stallation is made next to an uninsulated
range, be sure to mount a piece of asbestos
between the drier and the range.

TOWEL RACK

If you want something different in o towel rack, here's an exceptionally neat one that retracts against the woll.
Lengths of birch dowel form the arms and bolls turned from wulnut are glued over the ends. Holes
in the wall bracket must be counterbored carefully, as the counterbores serve as stops for the ball ends
of the arms. To fold the rack, simply lift each arm and releose it. The arm then falls to the verticol
position OS in the photo. Reverse the movement to bring the arms to the horizontal, or open, position



CONNECT VMRES AAND
B TO DRY CELLS OR
TRANSFORMER

CENTER-PUNCH
MARK FOR
BEARING

COILS WOUND ON
2-m.NAtLS TO TWICE
DIAMETER OF HEAD

TIN-ANO-NAIL MOTOR

npiN-AND-NAIL MOTOR: One of the

simplest forms of an electric motor
where small electromagnets cause a tin

rotor to spin, is shown in Figs. 2 and 6.

This motor runs on a couple of dry cells or

will operate on 6 volts a.c. provided by a

transformer. The rotor acts like a tiny

switch as it wipes against a brush lightly,

turning on current momentarily just be-

fore its arms pass over the electromagnets.

This current impulse, which occurs at each

half rotation, is just enough to keep the

rotor going. The rotor is cut from tin to

the cross shape shown and the side arms

are twisted at right angles. The electro-

magnets or field coils are wound in series

on two nails, both windings being in the

same direction. The nails are 2 in. apart.

One end of the wire is scraped bare and

twisted to form a tight coil which serves

as a binding post, it being tacked down to



the baseboard at point A, Fig. 6. At this

point connections to a transformer or bat-

tery are made. The other end of the wire

is tacked to the yoke that supports the

upper end of the rotor. A length of bare
copper wire is used as a brush, rubbing
lightly against the edges of the rotor about
% in. above the base. It is formed to a coil

to provide flexibility. The other end of the

brush wire is bared and formed into a

binding-post coil at point B to which the

other side of the transformer or battery is

connected. Center-punch marks are made
in the yoke and in a small tin base plate,

halfway between the two nails. Then the

rotor is set in place so that the arms are

about Va in. above the tops of the nails.

The brush is adjusted so that it touches the

edges of the rotor and also releases before

the arms pass over the nail heads. After
connecting the motor to the current supply,

give the rotor a start by turning it and the

motor should run.

Synchronous Motor: A synchronous mo-
tor is one that operates at a constant speed,

which is equal to or a submultiple of the

frequency of the alternating current sup-
nlied to it. A simple synchronous motor

COPPER SMC£TS
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Detail of
COILS

SPACER

COIL WOUNO FULL WITH
NO.ia OR 22 WIRE

operating on low-voltage a.c. from a bell

transformer is shown in Figs. 1 and 3. The
field coils A and B are two magnets from a
buzzer or doorbell placed so that the wind-
ings run in the same direction. These are
connected in series. The rotor consists of

two pieces of steel clock spring and the
shaft is a No. 6-32 machine screw filed to

a point at each end. Two nuts hold the

springs to the shaft as shown. The shaft is

pivoted between center-punched marks in

the base plate and the supporting arm.
There is no electrical connection to the ro-

tor of this motor. The motor will continue
to operate at about the speed at which it

is started.

Series Motor: The motor shown in Fig. 5

runs on 6 volts d.c. or 8 to 12 volts a.c. from
a toy transformer, and it can be fitted with
a pulley to operate small models or other

devices, delivering considerable power for

its size. Details of construction are shown
in Fig. 8. The armature and field cores C
and D, as well as the end supports A and
B, are made of %-in. strap iron. Armature
and field coils are wound with bell wire
which approximately should fill the space.

The armature is slipped on the shaft and
is held in place by peening or with a drop
of solder. The commutator is made from a

thread spool and two strips of copper. Slots

are sawed in opposite sides of the spool,

the edges of the copper strips are inserted

into the slots, and the strips are bent
around the spools. There should be about
V-i to %-in. clearance between the two cop-
per segments. The edges of the commu-
tator should be wrapped securely with
strong cord. The leads from the armature
coil are soldered to the two copper seg-

ments of the commutator, and the arma-
ture is put in place. Two washers are sol-

dered to the shaft on either side of the
end support to limit end play. The brushes
are made of spring brass, Vz in. wide. It

may be necessary to give the motor a start

by hand. If it does not run as first as-

sembled, turn the commutator on the shaft

to a position which will cause the motor
to take hold.

Mercury-Pool Motor: The mercury-pool
motor shown in Figs. 7 and 9 is a type used

in d.c. watt-hour meters and other meters.

It operates on two or three dry cells con-

nected in series. It will not operate on a.c.

Details of construction are shown in Figs.

9 to 13 inclusive. The rotor is a disk of

%2-in. aluminum or copper mounted on a



small shaft which is placed between two

machine screws which are center-punched

at one end to serve as bearings and are

locked to the frame with nuts. The mer-
cury pool is cut in the wooden base, direct-

ly imder the rotor. Next, an electromagnet

is made. The core is V4-in. flat iron bent

as shown in Fig. 13 and the two coils are

woimd full of No. 18 or No. 22 magnet
wire, a spacer being placed between them.

Both coils must be wound in the same di-

rection. The electromagnet is mounted so

that the rotor revolves freely between the

coils, and the poles of the magnet are di-

rectly below the shaft of the rotor. Elec-

trical connections are shown in Fig. 11.

One terminal is connected to the coil, and
the other side of the coil is connected to a

v;ire dipping into the mercury pool. The
rotor also dips into the pool. The second
terminal is connected to the frame of the

motor.
Induction Motor: Operated on low-volt-

age a.c. from a toy transformer, the disk-

type induction motor shown in Fig. 4 e>-
emplifies a prmciple used in meters of

various types. It will not operate on d.c.

Details of parts are given in Figs. 14 to 17

inclusive. The laminations used are ap-
proximately of the dimensions shown in

Fig. 17 and can be obtained from an old

audio transformer used in radio. Two
stacks of laminations, each %6 in. thick, are

required for the lower and upper coil. The
upper coil is wound with No. 28 d.c.c. wire,

enough wire being wound on the coil to

fill the winding space on the core. The
lower coil is wound with No. 18 wire. The
leads from each coil are brought out to a

pair of binding posts on opposite sides of

the motor. The core of the upper coil is

drilled directly below the coil and a single

turn of No. 8 bare copper wire is inserted

as shown in Fig. 15. The ends of this wire
should be lapped carefully and soldered

together. The frame is made of No. 16-ga.

sheet brass. The rotor is a disk of sheet

copper or aluminum. It is moved up or

down on the shaft until it is in the proper
position between the two cores. The upper
coil terminals are connected to a radio

rheostat and the lower coil is connected to

the transformer supplying 6 volts. It will

be necessary to shift the upper coil slightly

to one side or the other in order to get the

motor to operate properly. Once the prop-
er position has been found, the speed can
be controlled by adjusting the rheostat.

SPIN THE DISK TO
START THE. MOTOR
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TRACTOR
To keep a tractor in good condition, it's

the doily service routine that counts.

Careful attention to the simplest serv-

ice details helps to cut down the big

repair bills and is certain to result in

much longer periods of peak efficiency

and trouble-free service

««^« '§?»AT.ON
or shi'*

'^''*'

1. Be so'« '*"??„ the engine- ,

: , _ fields, be *"
, ^hen moVm

ond ne^='
.„,WinQ o"

\erV ,„re<ul •^^^"
rii.ches

Into wn
„. ^hen

uoctor to o^^' ,roctor m geo

9 Reduce spee"
, j,aiord ot o

a.^o^&o..oc,o...e.

Septed by J*^^f-:,t^,;.^o.e°ond op-

7the Form Equ'pf"*"'
, ^^fety Council)

"proved by .be No^onol So^^M ^

"\/OU DON'T have to be an experienced
^ mechanic to do the simple service jobs
recommended by the manufacturer of your
tractor. The important thing is to make sure
that a maintenance schedule is carried out
day in and day out. This schedule must in-
clude all parts that require periodic attention.
It won't do to check fuel, oil, water, air pres-
sure in the tires, grease daily, and then, for
example, neglect to service the air cleaner or
check the level of the battery solution at the
proper time. It's a good idea to keep written
records of service on those parts that require
attention over longer periods of time.

Fig. 1 gives a maintenance schedule,
which, of course, does not agree in every
detail with recommendations by various
manufacturers, due to the varying designs
of tractors and parts, but it does show the
importance of attention at regular inter-

vals. Equal in importance to the regular
schedule of maintenance is periodic atten-
tion to the proper condition of the six parts
shown in Fig. 2. Neglect of any one of these
wiU cause a waste of fuel and oil, which
will result in undue wear and unsatisfac-

tory operation of the tractor within a com-
paratively short time. The operator who
fails to clean and grease the magneto or

distributor at the proper time, add distilled
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water to the battery, re-gap spark
plugs or replace them if necessary,
change the oil filter and keep tires

inflated to proper working pres-
sures, is heading for trouble as sev-
eral of these parts, such as battery,
tires, and spark plugs deteriorate
very rapidly with neglect. Improp-
erly adjusted distributor and mag-
neto points, wiring fouled with an
accumulation of oil and dirt, a weak
coil and dirty plugs not only result
in a loss of power and more rapid
wear in the engine but cause it to

use an excessive amount of fuel.

Carburetors on most tractors have
two adjustments, the idling adjust-
ment and the main-jet or "load"
adjustment. To obtain maximum
fuel economy it's important that the
carburetor be adjusted properly.
Fig. 3 pictures a carburetor typical

of those on tractor engines. Usually
the approximately correct adjust-
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ment for the main jet will be given as IVa
turns of the screw from the closed position.

Consult the instruction manual for the cor-
rect niimber of turns, as this may vary. In
any case, if the mixture is too lean it tends
to cut down power, which causes over-
heating. Although not conclusive, a simple
field test for proper carburetor adjustment
is to suddenly pull the hand throttle wide
open when the engine is vmder load. If

the engine picks up speed
quickly and uniformly the
adjustment is probably
correct. But if the engine
"skips" or "coughs," open
the screw Vs of a turn at a
time until it picks up
smoothly when the hand
throttle is opened. To ad-
just for smooth idling,
warm the engine to oper-
ating temperature, close

the throttle and turn the
idle-adjusting screw in
until the engine begins to

run irregularly, and the exhaust soxmds
"rough." Then open the screw slowly, not-
ing operation of the engine. By slow ad-
justment of the screw you'll find the point
where the engine "smooths out," provided
of covirse, all other parts are in proper con-
dition. At regular intervals during the
more seasonal service periods, drain the
fuel tank through the carburetor and clean
the fuel-filter sediment bowl and also the
tiny screen at the fuel inlet to the carbure-
tor. Fig. 4. This screen should be cleaned
carefully with gasoHne. While going over
the carburetor, especially on older trac-
tors, examine the throttle and choke link-
age. If the small shafts carrying the "but-
terfly" choke and throttle valves are worn
badly there may be openings large enough
to admit air and dirt directly into the car-
buretor and intake manifold, Fig. 5.

As dirt and dust are enemies of aU ma-
chinery, manufacturers have made every
effort to keep it out of differential and
transmission housings and particularly the

engine. That's why frequent servicing of

the air cleaner, Fig. 6, is so important. Un-
der extremely dirty conditions it is advis-

able to service the cleaner at least twice

daily. This means a thorough washing in

distillate, or the so-called "white" gasoline,
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and filling with clean, unused oil of the vis-
cosity recommended by the manufacturer
of your tractor. Check frequently to see
that there are no air leaks in the tube lead-
ing from the air cleaner to the carburetor.
In Fig. 7, detail A shows how a valve

should seat, and details B, C, and D show
three common defects. For purposes of il-

lustration, the details are exaggerated and,
of course, a badly burned and pitted valve
body does not always appear as in detail C.
Valves ground to a knife edge as in detail

B are sure to biu-n and pit in a very short
time. Wcirped, pitted and knife-edged
valves should be replaced. In later-type
tractor engines fitted with valve-seat in-

serts the valves are usually refaced on spe-
cial equipment when service is necessary.
However, in older engines the valves are
generally ground with hand equipment as
in Fig. 9. Fig. 8 detetils the common method
of setting clearances on engines having
"overhead" valves. When setting valves
after grinding them, it is necessary to set

the clearjLnce twice, as it generally is rec-
ommended that the cylinder head be tight-

ened in two stages, the second time after

some hours of operation. Therefore, it is

necessary to reset the valve clearances aft-

er this second tightening of the cylinder

head. The .012-in. clearance given in Fig. 8 <fl) TIGHTEN HEAD UNIFORMLY



is not imiversal. Refer to your instruction
manual for the recommended clearance.
Whenever the cylinder head is removed,
scrape away all carbon, as in Fig. 10. When
replacing the head, use a new gasket and
be careful to tighten the nuts uniformly,
Fig. 11, and in the order recommended by
the manufacturer. This is important be-
cause it's the only way to be sure the head
fits squarely on the cylinder block. After
the engine has been run for some time, it's

a good idea to go over the nuts again and
a general recommendation is to tighten
with a torque-indicating wrench to a 50-
foot-poiind tension.

Some tractors are equipped with two
dipsticks, one for the crankcase. Fig. 12,

and one for the transmission and differen-

tial. Fig. 13. Checking oil levels and
changing the oil-filter cartridge. Fig. 14,

are important service operations. This is

especially true of the filter cartridge.

Therefore, it is a good idea to keep a rec-
ord of the changes. More likely to be
overlooked at the regular service checks,
however, is the engine breather cap. Fig.

15 shows one type, Fig. 16 another, the
latter operating on a somewhat different

principle. The caps are fitted with filter

elements, which should be cleaned often.

Some makers recommend once each day
in dusty conditions. Fig. 17 shows two
"once-a-season" service jobs. The first

one is to remove the oil pan and clean it

thoroughly, and the second one is to clean
the oil-pimip screen. On
some tractors you will

find that the screen is at-

tached to the oil-pan plug
and is removed with it.

Due to the construction
of magnetos on later-
model tractors, minor
servicing is limited to a
few drops of oil at regular
intervals on the impulse
coupling and the distrib-

utor shaft, a small quan-
tity of grease on the
breaker cam, and an oc-
casional dressing and ad-

FLOATING SCREEN
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justing of the breaker points. Figs.

18 and 19 show this type magneto
partly disassembled. It's impor-
tant to keep the breaker-arrrv
chamber clean, as an accumula-
tion of oil and dirt causes rapid
wear. The chamber should be in-

spected at regular intervals and
the points checked with a thick-

ness gauge as in Fig. 19. In di-ess-

ing breaker points, use a sharp,

fine file and crown one of the
points as in Fig. 20. When you re-
move the distributor body, be sure
not to crank the engine or it may
be necessary to re-time the mag-
neto. When it is necessary to re-

move the magneto, re-time and
re-wire it according to the instruc-

tion manual. On later-type magnetos
this usually is a simple operation, but
you will have to know the firing order
of the cylinders. Fig. 21. However,
the firing order given is not universal.

Lastly, be sure that Cable A in Fig.

22, is pushed firmly into the sockets

and that the ventilator holes in the
distributor cap are open. Usually it

is best to take old-type magnetos to

a skilled mechanic for service and
repair.

On tractors equipped with battery
ignition or with separate battery for

starting and Hghting, it is necessary
to keep the generator-charging rate

at the minimum which will assure a
fully charged battery at all times.

Adjusting the charging rate on most
generators is done by changing the

position of the third brush, some gen-
erators being equipped with a screw
adjustment as in Fig. 23. By trial ad-
justment of the generator at the av-
erage engine speed you use in field

work and frequent checks with a
battery hydrometer. Fig. 25, you can
determine the rate that will maintain
a full charge without "boiling" the

battery solution. Usually this will be
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under 5 amps, as in Fig. 24, when the elec-
trical system is in good condition.
An important periodic adjustment which

should not be overlooked is clutch-pedal
clearance shown in Fig. 26. An adjustment
also is provided on tractors equipped with
a hand-operated clutch. In either case the
purpose of providing proper clearance is to
prevent slippage due to the clutch not be-
ing fully engaged. On the foot-operated
type of clutch the pedal-to-stop distance
varies in the recommendations of different
manufacturers. Refer to your instruction
manual. And don't forget to grease the
clutch-release bearing, as in ^ig. 29, on
tractors provided with an outside pressure-
grease fitting. On some tractors this is a
ball bearing of the grease-sealed type
which requires no lubrication.

When the tractor is stored or must stand
unused for more than 30 days, several pre-
cautions should be taken. Drain all fuel
through the carbiu-etor and if there is dan-

ger of freezing, drain the cooling system
and flush it out with clean, soft water.
Wash out the air cleaner sind add fresh oil.

This will prevent any accvimulation of dirt
settling and "caking" in the oil receptacle.
Drain crankcase and oil filter, and if nec-
essary, the transmission. Add fresh oil.

Remove the battery and have it charged at
regular intervals. Also remove the spark
plugs and poiir Vs to % pint of medivim
creinkcase oil in each cylinder as in Fig. 27.

Crank engine 40 to 50 turns, to distribute
oil to all moving parts. Then remove the
valve cover and "paint" the valve stems
and springs with medium oil. Press a clean
rag into the exhaust pipe or muffler and
the breather pipe to prevent moisture en-
tering the engine. Cover upright mufflers
with a small can as in Fig. 28. Wash allmud
and dirt from the tires and inflate to full

recommended pressures and keep pres-
sures up during the storage period. Fill any
small cuts or breaks in the tire treads with
a prepared cut filler. Before putting the
tractor in service, re-oil the cylinders and
valves as described, check tires, and don't
forget to remove the rag plugs from ex-
haust and breather pipes. Where pneu-
matic-tired tractors must stand idle more
than 30 days it wiU pay well to use wood
supports, as in Fig. 30. These shoxild be
high enough to support the tractor with
the tires clear of the floor. The front sup-
port can be made from 4 by 4-in. stock in
the same way as an ordinary sawhorse.
Usually, a single length of 4 by 4-in. stock
will do for each rear support. Saw trian-

gular-shaped wing braces and nail to op-
posite sides of one support as shown. Then
when the tractor is jacked up, place the
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supports in the position indicated. This
arrangement will prevent tipping. After
a tractor has stood for some time unused
it's a good idea to loosen transmission and
differential drain plugs so that any mois-
ture which has collected in the housings
can drain out. Be sure to tighten the
plugs after draining. Also, it's a good idea
to check them occasionally during the
work season. Even though it may be nec-
essary to partially replenish the solution
several times during the season, contin-
ued use of a rust inhibitor will avoid a
lot of trouble with the cooling system.
Bugs, dirt, and chaff will collect in the
radiator fins and must be washed out oc-
casionally with a hose.

It's a good practice to keep a tractor rea-
sonably clean. Scrape off accumulations
of oily dirt and mud with a putty knife
and wire brush. Fig. 31, and then wipe off

with rags or a paintbrush soaked in gaso-
line, distillate, or kerosene. Always have
tractor in the open while cleaning. If you
use gasoline, don't scrub metal parts with
a wire brush. Strike a spark from metal
with the brush and you may have a serious
fire. Many owners paint their tractors reg-
ularly. Fig. 32. It's a good practice and it

pays to do a thorough job.

Photos and some details !n this article by courtesy

of Allis-Chalmers Co.—Caterpillar Tractor Co.

—

Harry Ferguson, Inc.— International Harvester Co.

—J. I. Case Co.—John Deere Tractor Co.—Massey-

Harris Co., Inc.—Minneopolis-Moiine Power Im-

plement Co.—Oliver Farm Equipment Co.

Spring-Cushioned Drawbar
When operating certain types of tractor-

drawn farm equipment over rough ground
or in terraced fields, a spring-cushioned
drawbar snubs the violent forward and
backward thrust on a loose-pinned hitch

and also eases the tractor into the load

without a sudden jerk when starting. It is

especially useful on tractor trailers hitched

either singly or in tandem. As pictured, two
heavy L-brackets are bolted to the draw-
bar. The ends are drilled to take the rod
which carries the coil springs and an eye
or clevis-type yoke at the outer end. The
springs bear against the brackets and also

against stops on the rod to give both for-

ward and backward snubbing action.

^>?tv-i.*i*- ai°



TRANSFORMER

'^pRANSFORMERS to suit any require-
^ ment can easily be built by carefully

following the instructions contained in

this article. There are two types of this

apparatus, the shell and the core type, both
shown in Fig. 2. They differ in that the
foinier has its windings on a center cross-

piece of the core and takes less copper,
while the latter has the primary coil on
one and the secondary on the other leg of

the core. Cores may be built up from
standard silicon-steel E and I-punchings,
obtainable in many sizes, or assembled
from strips of No. 26-gauge silicon steel,

cut to size with tinners' shears.

The starting point in transformer de-
sign is the exact determination of the out-
put required in watts, which is the product
of amperes and volts. For example, a 6-

volt transformer dehvering 20 amp. has an
output of 120 watts. Let us assume that

we are going to build a shell-type trans-

former and that the frequency of our 110-

volt supply circuit is 60 cycles. Referring
to table No. 1, does not give the exact

size of transformer desired, one of 120

w^atts, and therefore the next larger size is

selected, which is 150 watts. The turns of

wire required for the secondary coil is

found by multiplying the turns per volt as

given in table No. 1, by the volts required,

which in this case is 6 volts times 1.96, or

75
100
]25
150
175
200
225
250
275
300
350
400
450
500
600
700
800
900
1000
1100
1200
1250
1300
1400
1500
1600
1700
1800
1900
2000

2.24
3 16
3.87
4.47
5.48
6.33
7.07
8 65

10 00
11.19
12.22
13.21
14 12
15 00
15.81
16.59
17.31
18.70
20.00
21 20
22.35
24.45
26 45
28.30
30 00
31 60
33.20
34 60
35 40
36.00
37 40
38 70
40 00
41.20
42.40
43.60
44.70

2 #10<
2 llO'
2 #10"

•WlDd two #10 wires at the same time and use as 1
wire by connecting the starting ends together and the
finish ends together.

11.76 turns. The next higher even number,
or 12 turns, should be used.

Next, we should determine the size of

wire needed for the secondary, which de-

pends on the current to be passed, already

known to be 20 amp. Multiply the amperes
by 750 for the shell type, or by 1,000 for

the core type to find the cross-sectional

area of the wire in circular mils. In the

example, this would be 15,000. Table No. 6

gives the wire sizes corresponding to the

circular-mil area. As the figure 15,000 is

not given, take the next one above it.
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window space. This can be calculated by
referring to the lower detail of Fig. 13, and
in the example being followed, this length,

or 1% W, will be 1% in. The paper wrap-
ping is held in place with two turns of

friction tape. If the first and last three

turns of each layer of wire are wound over
a length of friction tape, and this is dou-
bled back over the coil, as shown in Fig. 3,

the end turns wiU be securely held in

place. A thin sheet of tough paper should
be wound between layers of wire if space
permits. If there is not room for this, use
a sheet between every other, or every
third layer. When the primary coil has
been completed, cover it with two layers of

heavy brown paper and wind on the sec-
ondary coil. Great care should be taken to

prevent contact between the two coils.

When completed, they are slipped oflE the
form and bound with tape, as in Fig. 1.

The core is then shpped into the coils, as
shown in Fig. 12. After the core and coil

have been assembled, they should be im-
pregnated with orange shellac or electri-

cal-coil varnish. If orange shellac is used,

dilute it with an equal volume of alcohol.

A large can wiU serve as a dipping tank.

Allow the assembly to soak for about 12
hours, after which it is left to dry thor-
oughly for an equal period. To complete
the drying, bake the transformer at a low

heat for 2 or 3 hours. Shell-type trans-

formers may be completed by bolting on a
pair of standard pressed-steel end plates

obtainable in various sizes corresponding

to the core punchings shown in Fig. 12.

Core-type transformers are easily as-

sembled in a jig, as in Fig. 6, the strips

being piled alternately, as shown in the de-
tail above table No. 7. The cores must be
bound together and securely taped while
held in a vise to avoid hum. Figs. 7 and 8

show the steps for binding a core of this

type. The coils are wound separately and
slipped on each leg of the core, as in Fig.

10. To do this, remove the laminations

from one side of the core, as shown in

Fig. 5, replacing these, as in Fig. 9, after

the coils have been placed in position. A
mallet or block is used, as in Fig. 11, to

force the laminations down evenly, after

which they are taped seciirely. The trans-

former may be clamped with channel iron

or angle-iron brackets, as shown in Fig.

14, and moxmted in a metal box, as in Fig.

16. The cord, which connects the trans-

former to the supply circuit should be



brought into the can through a

porcelain bushing. Low-voltage
secondary connections are made
to brass screws or binding posts

mounted on a fiber or Bakelite

strip, as in Figs. 16 and 18. Then
the can is filled with melted insu-

lating tar, Fig. 17, obtainable at

battery-service stations.

If you need a size of transform-
er not covered in the tables, refer

to table No. 5. Locate the desired

size, or the nearest one of higher

value, in the first column. Oppo-
site this size is a design number
needed for figuring the other val-

ues. This table also gives the wire
size to be used for the primary
coil. Let us assume that you want
to build a core-type transformer
to convert 110 volts to 220 volts

on a 60-cycle circuit, and that you
will need 5 amp. from the second-
ary. The watts will be 5 times 220

or 1,1000. Consulting table No. 5,

/
®

1
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you find the design number for

1,100 watts to be 33.20, and that

the primary coil should be wound
with No. 9 wire. Remembering
this, you turn to table No. 3, which
contains formulas for calculating

60-cycle, core-type transformers.

In the space under the first col-

umn listing the size in watts, write

1,100, which you have already

found. For the second column
divide the design number, or 33.20,

as found in table No. 5, into 8,200

and you will get 247 for the num-
ber of primary turns. The weight
of primary wire for the next col-

umn, and the weight of secondary
wire may be calculated later by
the same method as has already

been outlined. The
secondary turns per
volt is next determined
by dividing 75 by the

design number, in this

case 33.20, which gives

2.25. Likewise, multi-

plying .093 of the next
column by 33.20 gives

3.08 for the cross-sec-

tional area of the core.

To decide on a core

size, look up the col-

umn and select a size

proportional to those

given for other sizes

of transformers. In

this case 1% in. will be
satisfactory. The

thickness of core need-
ed can now be figured

by dividing the area
already found, or 3.08,

by the core size, or

1% in., which gives

1.89, although we can
use a 1^%6-in. core to

make it even. The
weight of steel needed
can be found by refer-

ing to table No. 8,

which gives the weight of a 1%-
in. core, 1 in. thick. Multiplying
the thickness of the core, or VYia
by 10.1, gives approximately 19^/z

lb. as the core weight. With these
new values for table No. 3, you
can proceed to design the 1,100-

watt transformer by the same
method as was used for the 150-

watt outfit. However, the 1,100-watt trans-

former will have more turns on the sec-

ondary than on the primary, and is there-

fore a step-up transformer. Special care

should be used to assure good insulation

when high-voltage coils are built.

When designing transformers, one
should always check the window space of

the core to make sure that it is large

enough. If the coil requires more space,

select a core of the next larger size. In



changing the core size, divide the cross-

sectional area of the core, as given in ta-

bles No. 1 to 4, by the width of the new
core, to find the proper thickness to use.

For low-voltage transformers, where the

amperage is high, it is best practice to

wind several small wires side by side £lt

the same time, connecting them together

at each end, instead of using a single large

wire. The total circular-mil area of the

small wires must be equal to that of the

single wire for which they are substituted.

Welding transformers, passing several

hundred amperes, should have secondary
windings of heavy copper ribbon or strips

of sheet copper. To figure the number of

amperes a strip of copper can carry safely,

multiply the width by the thickness to get

the cross-sectional area in square inches,

and multiply this product by 1,275. Cop-
per ribbon or strips of sheet copper are

insulated before winding by wrapping
them with plain linen tape or strips of

varnished cloth. Splices must be soldered.

TRAPEZE-SWING
On swings that have

chains instead of ropes, it

is possible to make the

swing seat and a trapeze

bar interchangeable by
using a repair Unk and a

heavy harness snap in

each chain at the height

the trapeze bar is to be

attached. Two links are

removed from each chain

so the length will remain
the sarne. Eyebolts are

fitted to the trapeze bar,

the ends of the screws be-

ing peened so the nuts

cannot come off. The ar-

rangement of fastening
the chain to the seat with
eyebolts as shown, can be
improved by providing
yokes or hangers of an
inverted V-shape at the

ends of the seat to pre-

vent tipping easily when
children stand on it.

TRAY DEVELOPER

Roll film can be developed in a tray with
less developer than is used in a tank. All

you need is a roller over w^hich the film can
be moved up and down in the solution,

emulsion side out. A common glass tube
or a test tube is slipped over a length of

dowel, which is bradded to a small piece of

wood clamped to the tray by a spring paper
clip.



TREE BRACING

p)EFORE you cut down the venerable
*^ shade tree that's showing signs of old
age, take time to examine it closely. Ca-
bling and rod bracing may save it for many
more years of usefulness by providing me-
chanical support for weakened crotches
and large, spreading branches.
Tight V-crotches are a frequent source of

trouble in both young and old trees which
grow with multiple, or divided, trunks.
Major Umbs that begin growth very nearly
parallel to each other often develop a seam,
or joint, of nonconnecting tissue at the divi-

sion point. This results from the squeezing
and crushing of the cambium layer and
bark as growth progresses Eventually the
affected tissues die, leaving an open seam.
When the hmbs become loaded with ice, or
when the foUage is thoroughly wet down
by a heavy rainstorm, the joint may break
and caus6 irreparable damage to the tree.

A second ranking source of trouble in
older trees is a decayed or damaged trunk
caused by a fungus attack or partially
healed wounds. Sometimes trunks and
large Umbs will be split by the twisting
stresses of high winds or sleet storms. Such
damage should be repaired immediately or
the tree wiU be lost.

The two general methods of tree bracing
are cabling and rod bracing. Although each
tree presents an individual problem, the
two methods have several common appU-
cations. Where trees stand in close proxim-
ity, inter-tree cabling combined with rod-
ding. Fig. 1, is frequently used to stabilize

younger trees and promote proper top
formation. In older trees the methods are
sometimes combined to distribute stresses
which might cause damage to the individ-
ual trees, especially in open, windswept lo-
cations on large lawns or estates.

UtiUzing the same principle, inter-branch

cabling of several types is used to support
the tops of large individual trees. Typical
applications are shown in Fig. 2. The ca-
bles are installed high in the branches to
equalize the load on structurally weak
crotches. As a rule, the most efficient for
general use is the triangular system. Fig.
2. When the cables are installed care must
be taken to locate them so that they do not
touch other branches or the tnink of the
tree as damage may result.

The location of the cables in relation to
the length of the branches depends to some
extent on the structure of the tree, but it's

Where trsat of the tame age are grouped closely together, inter-tree cabling frequently is used to sto-
bilize growth and aid top formation. Large, individual trees are often guyed with cables, as in left-hand detail

GUYING INTER-Tlta CABLING



a safe rule to place the screw eyes, or lags,

about % the distance from the crotch to the
end of the limb. Holes for the screw eyes
should be drilled so when the eyes are in-

stalled the parts will be in a straight line.

Otherwise the screw eyes will be bent when
subjected to strain. After measuring the
distance between the screw eyes to deter-
mine the length of each cable, it is cut to

length and eye-spliced as in Fig. 4, A, B, C
and D. For average spans, Vi-in. cable is

suitable for supporting limbs up to 6 in. in

dia. For larger limbs, use %o or %-in. cable.

After installation, the cables should be
under sufficient tension to hold them taut
when the limbs are swayed by wind. To ac-
complish this, the limbs are roped to the
tree trunk and raised somewhat above their

normal position before cabling. In some
cases this will require the aid of a tackle
block.

Fig. 3 illustrates three methods of rod
bracing in common use. To avoid weak-
ening the limbs, the single-bolt method is

the most widely used as it requires drilling

only one hole in each of the limbs affected.

The rod used is continuously threaded with
a square thread similar to a lag screw. Usu-
ally it is cadmium-plated and comes in sizes

ranging from. % to 1 in. in dia. Ordinarily

a hole slightly smaller than the diameter of
the rod is drilled through both limbs at a
point ranging from 18 to 36 in. above the
crotch and the rod is turned in until one
end projects an inch or so. Then, it is cut off

to the required length and the ends coated
with a special tree-wound dressing.

In some cases where the limbs are excep-
tionally large, it will be necessary to coun-
tersink diamond-shaped washers, or plates,

over both ends of the rod and draw tight
with nuts as in the lower left-hand detail

in Fig. 5. In making the countersinks use
a sharp chisel to produce a clean wound
that will heal quickly. Fill the countersinks
with tree-wound dressing.

Split trunks and large limbs are some-
times salvaged by use of lip and cross bolts
installed across the break as in the upper
left-hand details in Fig. 5. Large hollow
trunks are frequently braced in this manner
before being filled with tree cement. In or-
der to be fully effective, rods used without
nuts and washers should turn into at least

4 in. of sound wood in small trees and 6 in.

of wood in larger trees. It's a good idea to

coat the rods with wound dressing before
turning them into place.

In some rare instances it is desirable to

bolt two limbs tightly together, or a few

Details below show common methods of cabling and rodding large limbs within the treetop to support a
spreading top and prevent crotch breakage. This type of cabling also prevents damage during high winds

CABLING SYSTEMS
PARALLELS AND
SAFETY BOLT



inches apart, as in the upper right-hand
details in Fig. 5. Usually this is done to

preserve for a time the form of an old tree.

In younger trees one of the interfering

limbs should be removed. The limbs should
never be forced together and bolted. Only
when they are touching at some point is it

permissible to insert the bolt without a
spacer. In some cases they are separated
and bolted together with a spacer between
as in the center detail.

Large limbs that rub together during
windstorms can be separated by means of

the slide arrangement shown in the lower
right-hand detail, Fig. 5. A strip or block of

hardwood is bolted to one of the limbs, pref-

erably the lower one, and a long U-bolt
made from smooth steel rod is fitted into

two holes drilled in the upper limb as

shown. Thread both ends of the rod before
bending, the thread length being slightly

greater than the diameter of each limb. Aft-
er the rod has been bent to the U-shape, run
nuts down to the limit of the threads on
both ends and place washers over the nuts.

Then insert the bolt in the holes and turn
nuts onto the projecting ends as shown. It

is of the utmost importance to treat all

tree wounds immediately to prevent the
entrance of insects and disease-producing

STEPS IN MAKING EYE SPLICE

IN 7-WIRE STRAND

Cables anchored to limbs will require an eye splice

at each end. Details show how to make a /-wire splice

organisms. Wounds made by cutting
through the bark into the cambium layer
must be sealed at once with a special dress-
ing made for the puipose, or with a dressing
made by mixing dry bordeaux with raw
linseed oil to make a paste sufficiently

heavy to stay in place when spread with a

putty knife or small trowel. Destroy the
unused portion of this mixture. * * *

In many instances, split limbs ancJ hollow trunks of older trees are reinforced by lip and cross-bolting

as detailed below. Special threaded rods are used for this type of bracing on both old and young trees

SLIDE SEPARATES LIMBS

BUT PERMITS MOVEMENT

COUNTERSINK



i TREE-FELLING

r^ OOD TREE-FELLING practices elim-
^^ inate waste, promote safety and con-
serve young growth for future cutting.

While the basic mechanics of tree felling

are quite simple, the technique must be
adapted to the job at hand, whether this

is a regular lumbering operation in a large

forested area, selective cutting of individual
trees in the farm wood lot, or the removal
of a single defective tree from the suburban
lawn or street curb. In big-woods logging
operations, the problems of safety and con-
servation of young growth are first con-
siderations when felling tall conifers and
large hardwood trees that have grown to

a great height. Often these are surrounded
by smaller, underdeveloped trees that must
not be damaged in felling the larger tree

and removing the log and top. Here pro-
fessional woodsmen use approved methods
and modern equipment to get out the logs.

In the farm wood lot where selective cut-
ting is carried out from year to year, each
tree marked for cutting is more of an in-
dividual problem in felling. Where the
growth generally is more open, the tree
usually can be dropped intact, and the
trunk and top worked up into the desired
lengths without interference from build-
ings, shrubbery, undergrowth or adjacent
trees. Urban tree felling often involves the
removal of the entire tree, including the
stump and a part of the root system below
ground, in small, easily handled pieces. This

means that large limbs and the top one
third of the trunk must be cut into short
lengths and roped down to the ground
from a considerable height.

Tools required for most jobs of tree fell-

ing are an ax, a two-man crosscut saw, two
or three steel wedges and a light sledge
hammer or a heavy wooden mallet. Where
the work requires pruning and roping limbs
down from the top of the tree, you'll need
a pruning saw of the heavy pattern and a
suitable length of %-in. rope. Experienced
woodsmen usually prefer a double-bitted
ax in a medium weight with a straight

handle, and tree surgeons and foresters

quite generally use electric or gas-powered
chain saws for felling and cutting up the
tree. Electric and gas-powered chain saws
are available in small sizes suitable for

one-man operation. The electrically driven
unit is light enough for use in the tree, as
well as on the ground.

In felling, the first thing to do is walk
around the tree to note the degree of

"lean," and the general distribution of

limbs in the top. A well-proportioned tree,

with an equal distribution of limbs and not
more than 2 deg. of lean can be dropped in

almost any direction desired, providing
this is done on a quiet day when there is

little or no wind. If the tree is to be cut in

a wood lot where there are other trees and
valuable undergrowth near by, estimate the

height of the tree so that you know ap-



In urban tree removal, where it !s necessary to pro-

tect lawns, shrubbery and buildings, large limbs are

removed from the tree before felling by swinging them
into the clear and then lowering to ground with rope

proximately how far the top will reach in

falling. It is well to remember that even
the tiptop limbs of a large tree will damage
small saplings and strip bark and twigs
from standing trees, leaving open wounds
which may become infected with various
diseases. After you have decided which
way the tree should fall, the next step is

to make the undercut. Fig. 5. This is made
with the ax on that side of the trunk which
is in line with the direction you wish the
tree to fall. Keep the bottom of the under-
cut flat and the top at an angle of approx-

imately 45 deg. However, the undercut
need not be made square across as shown.
It is easier to chop with the ax at a slight

angle.' The undercut should be finished out
at a depth equal to about one eighth to one
fourth of the diameter of the trunk and it

is important that it be cut down uniformly
to a vee all the way across its width. If it

is only partially finished at one side or the
other, the tree may tend to tilt in that di-

rection when it starts to fall. On the other
hand, if the vee is left high at the center,

the tree may twist or spiral as it falls.

After undercutting and bock cutting at the tree trunk, the limb is lowered without damaging the lawn or curb



BACK
CUT
(SAW)

Here's the way a large limb is cradled in a rope
sling before being sawed through at the back cut

Above, a Turk's-head knot in end of the rope makes
it easier to throw it over a high limb. Below, use a
clove hitch when snubbing rope around a tree trunk

24" OIA. TREE

TRUNK

UNDERCUT
(WITH AX)

Control of the fall depends on how accu-
rately and uniformly the undercut is made.
The back cut is made with the two-man

crosscut saw and its height above the
ground determines the height of the stump,
therefore the undercut and back cut should
be as low as is practicable in order to con-
serve as much as possible of the valuable
trunk. On large trees, the back cut can be
miade to advantage with a chain saw, but
on smaller trees the crosscut saw with a
narrow blade is best as the narrow width
of the blade permits starting the wedges.
Fig. 5, before the cut is finished. This is of

special advantage when it is necessary to

fell a tree against the lean or laterally to it

in either direction.

The critical point in felling is reached
when the back cut has progressed to a
point 1 to 3 in. back of the undercut. This
leaves only a narrow cross section of the
trunk still holding, Fig. 5. Woodsmen re-
fer to this as the "hinge." At this stage a
few light taps on the wedges generally will

tilt the tree sufficiently to start the fall,

after which the trunk will break at the
hinge and the tree will fall free. By skillful

use of the wedges woodsmen can make a
leaning tree fall to the right or left of the
direction of lean or in an opposite direc-

tion if the trunk is straight and the lean
does not exceed 3 or 4 deg. They do this by
making the back cut at an angle with the
undercut, the former being cut deeper on
the side toward which the tree is leaning.

Two wedges are started as soon as the depth
of the back cut will permit and they are
driven in tightly as the cut progresses. This
procedure leaves wood holding on the side

opposite the direction of lean and tends to

tip the tree in a lateral direction, or, in some
cases, "over backwards." Usually the

trunk must be broken at the hinge by
wedging tightly. It's always best to remove
the saw before wedging the tree over. In
Fig. 11, the spots marked X generally are

considered the safest places to stand while
the tree falls. Never stand directly back
of a falling tree. Keep a sharp watch for



falling limbs and look out for flying splin-
ters and twigs, especially as the tree strikes

the ground.
Urban tree removal may or may not in-

volve an ordinary felling problem. Usually
on a small lot, the top of the tree over-
hangs the house or shrubbery and the over-
hanging limbs will have to be removed by
swinging into the clear, or lowered piece
by piece to the ground. The process of

swinging a large limb and lowering it is

pictured in Figs. 1, 2 and 3. First, the rope
end is thrown over a near-by limb and the
end tied to the one that is to be i-emoved.
One man keeps tension on the rope, Fig. 2,

while the other saws off the limb as in Fig.

1. Note that an undercut is made on the
side of the limb toward which it is to swing
and then the back cut is made in the same
manner as in felling a tree. When the back
cut is nearly through, the limb will swing
and finally break. Fig. 4, after which it

can be lowered safely to the ground, Fig. 3.

By roping in this way it is possible to swing
large limbs sidewise so that they can be
lowered safely to the ground without dam-
aging shrubbery or any pait of the house
or garage. One thing to keep in mind when
lowering large tree limbs is that the limb
will fall butt first if it is allowed to fall free.

Tree surgeons often remove large limbs by
fixing a tackle block near the top of the
tree. They attach the lower end of the
tackle to the limb a short distance beyond
its center of gravity, then make the under-
cut on the top of the limb and the back
cut from the bottom. A helper on the
ground keeps tension on the tackle until

the limb is sawed off completely. The limb
will swing in toward the tree trunk with
the butt down and from this position it is

easily lowered to the ground. Where the
tree cannot be dropped intact without dam-
aging buildings, lawn or shrubbery, it usu-
ally is possible to remove all large limbs
by these methods and then fell the trunk
without damage. Where the local ordi-
nances call for removal of the stump, cut
the trunk 3 to 5 ft. above ground, Fig. 10,

and dig away the earth around the stump
so that the large brace roots can be cut off

as in Figs. 12 and 13. After these roots
have been cut, it is comparatively easy

It's a good idea to make a platform of limbs to pro-
tect the lawn from being damaged by the falling tree

Above, trimming limbs from one side of a tree often

is an aid in felling. Below, if the stump is to be
removed, make the back and under cuts 3 to 5 ft. high

X- SAFETY SPOTS
FOR TREE FELLERS

^HEN TREE BEGINS
TO FALL



Above, when limbs have been cut off, trunk is easily

removed by cutting off brace roots as shown below

After cutting the brace roots, pull out the trunk with a truck or automobile

to remove the stump with a car or small
truck as in Fig. 14.

Very often in urban tree removal it is

possible to cause a tree to fall just where
you want it simply by removing all, or a
part, of the large limbs on the side opposite
to the direction you want the tree to fall.

Fig. 9 shows how this works on a low,
spreading tree. The weight of the limbs on
one side serves to pull the tree over with-
out wedging or the use of a tackle block.
Often it is necessary to protect the lawn or
curb from damage by the falling tree and
this can be done by making a platform of
the limbs and twigs as in Figs. 8, 9 and 10
to break the fall of the trunk and prevent
it from gouging into the lawn.
As a rule, the best time to take down, a

tree by the methods just described is in the
late fall or winter after the leaves have
fallen and the sap has gone down. The
lowered moisture content lightens the wood
considerably, and it works easier with axes
and saws. Be especially careful when tak-
ing down a dead tree or one that has been
weakened by disease. Limbs that look
sound may break easily; the trunk may be
rotted away at the center and may break
off without warning before you finish the
back cut, permitting the tree to fall ou^f
control. Don't attempt to fell or remove a
tree whose limbs overhang or interlace

with a power line or telephone wire. Call

the local power company or the telephone
company. They will have special equip-
ment for handling such a job. Many larger

towns and cities have ordinances forbid-

ding the cutting or pruning of trees on the

street curbs without special permission
from the street department. Don't work in

a tree when the bark is wet from rain, or

when the limbs are covered with snow, or
when the wind is blowing.
If you have to carry tools

into the tree provide them
with rope slings so that

you always have both
hands free when climbing.
Take precautions against
dropping tools. A rope is

easily thrown over a high
limb if you tie a Turk's-
head knot in the end as in

Fig. 6. When anchoring
the rope end to another
tree, use a clove hitch as

in Fig. 7, rather than a
conventional knot, which
cannot be untied easily if

the rope is under tension.

Make sure that the rope
is in good condition and
keep the ends knotted to

prevent fraying.



TRELLISES YOU CAN MAKE
IF CLIMBING plants are to fit

^ into the scheme of your garden,
you will by all means need a trellis

or two. There are also those fancy
types of trellises which are made
up of highly intricate designs and
are kept free of plants to become
ornaments in themselves. How-
ever, this latter type of trellis is

not too common in the average
American garden. Such decora-
tions have little if any practical

value in a home garden and often

detract from rather than add to the
beauty of the home grounds. A
good rule to follow in erecting a
trellis is to make it subdued rather
than striking. A trellis should ful-

fill its function as an accompani-
ment and aid the desirable vegetation.

The basic form of trellis work consists

of narrow strips of wood nailed in vertical

and horizontal positions on a framework of

heavier wood. The spaces between the par-
allel laths are usually equal to the strips

themselves. Here is where your originality

can be used to get away from the monotony
of this basic design. You can make use of

such ordinary things as clothes hangers,
wagon wheels and even an old porch gate to

construct interesting and useful trellises.

Explanations as to how this can be done are
included on the next page.

The basic crisscross pattern is used with
certain variations in the trellis shown in

tl>e upper right-hand corner of this page.

This trellis is easy to make with half-lapped
joints if the miter-guide jig which appears
in the detail is used to space the notches
uniformly. The notches preferably are
made with a dado saw, but they also can be
cut with an ordinary saw blade. The
notches, of course, must be the same width
as the thickness of the stock and as deep as

one half its width. Standard lattice stock is

used for the grillwork of the trellis which,
when assembled is framed with 1 x 2-in.

pieces. First, notch a short length of stock

and drive a nail into it as indicated, distance

A being equal to the distance the notches
are to be spaced. Then screw this strip to

the miter guide on the saw table. To cut
the notches with a dado saw, make the

first one near the end of the strip, and
using the jig with the nail as a stop pin,

proceed to cut each succeeding notch. Ap-
proximately the same method is used with
a saw blade, except that the notches are

made by holding one side of the preceding
notch against the nail and making repeated
cuts until the other side of the notch con-

tacts the naiL By adjusting the miter guide,

The trellis above is a variation in the ordinary crisscross

pattern. The detail below shows specifically how it is made

CONCRETE BLOCK

Here is a portable trellis which can be moved easily

to meet the shade or tun requirement* of a plant



Coat hangers can be put to good use to make a trellis

angle cuts also can
be made in this way
to obtain a diamond-
shaped pattern. Aft-
er notching the
strips, cut them to

length and assemble
the trellis with
brads in the usual
manner by driving
them through the
center of the half-

lapped joints. Be-
fore nailing each
joint, apply white
lead to the meeting
faces to prevent dry rot. The trellis is sup-
ported by two center stakes, the ends of

which are preserved by dipping in creosote.

A very convenient kind of a trellis to

have in your garden is a portable one, like

the one in the lower right-hand corner of

the preceding page. This trellis can be
moved easily to meet the sun or shade re-

quirements of any particular plant. If you
wish to grow a certain ivy or climbing rose
which must have shade, it's a simple mat-
ter to set up the trellis in a shaded spot
and vice versa for plants requiring sun.
The trellis is made by casting concrete
blocks around pipe sockets in which the up-
rights are inserted. If cylindrical-shaped
concrete blocks are used, they may be
rolled from place to place in the yard. '

Now let's discuss those trellises that can
be made from coat hangers, wagon wheels
and an old porch gate. A trellis made of
ordinary wooden coat hangers is about the
simplest kind you can make. For half the
job is already done before you have even
lifted a finger. All you have to do is nail
the coat hangers across three uprights of

A trellis can also be made by mounting vvogcn wheels

lath or lattice stock, give the trellis two
coats of paint and, when dry, embed the

ends of the uprights in the ground.

If you happen to have a couple of old

wagon wheels available, you can make good
use of them in the construction of a trellis.

The wheels are merely mounted horizon-
tally, one on top of the other, supported
with three 2 x 2-in. stakes spaced evenly
around the edges, attaching the wheels to

the stakes with %-in. carriage bolts.

That old porch gate that has been lying

around may also come in handy to provide
an attractive flower trellis. The gate is ex-
tended to the desired height and attached
with screws to a post or the side of a

building so it is easily removed. If set up
against a building, use wooden spacers to

hold it away from the siding. The wonder-
ful thing about this trellis is that it can be
folded and stored away during the winter.

There are probably numerous other ob-
jects around the
home that can be
converted into a

trellis, lou do not
have to be a master
craftsman to work
on such a project.

Just look around
and see if there are
any odd pieces that
can be converted
ihto a trellis. Let
your imagination
have a free rein.
You might be sur-
prised ai the results.

An old garden gate was used to make the trellis above
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'yHESE tiny trellises add the at-

mosphere of an outdoor gar-

den to groups of potted plants

kept indoors during the winter
months. Wire, a few large corks,

small dowels or skewers and sev-

eral strips of pine are all the ma-
terials you need to make up the
ones shown below. In any case

they should not be too large but
should be kept in proportion to

the size of the pots and plants.

Although trellises usually look
best painted white, other colors

or combinations may be used.



PAN-TILT

With this setup, machining the arc on the saddle

block is easy. Block is backed with Va-in. plywood

Hole in the pivot bar is bored .002 in. undersize to

assure a snug fit on the main pivot after slotting

L 12-24
/ THREAD / ,

\^. 20"

% -<
•Ki'HOLE

QUICK and positive locking of both tilt

and "pan" adjustments with a single

action is possible with this tripod top. It

is sturdy enough to support large view
cameras, is adaptable to all standard tri-

pods, and the smooth pan action makes it

especially desirable for use with movie
cameras. No castings are required.
The main pivot. Fig. 3, is turned from

1%-in. cold-rolled steel. A Vs-in. retaining

groove turned in the body receives the tip

of the locating setscrew that holds the piv-

ot bar in place. The top of the column is

slightly chamfered and a hole is drilled in

the bottom and tapped ^4-20 to permit
mounting on standard tripods. Cold-rolled
steel, 11/2 in. in dia., also is used for the
pivot bar which has a %2-in. step cut Via in.

from the end for the clamping strap. The
shoulder formed by this step keeps the tilt-

ing head in place when it is loosened for

moving. The ys-in. transverse hole is bored
in the lathe. Fig. 2. The diameter of this

hole should be about .002 under that of the
main pivot to assure the proper fit after

slitting the bar. After boring, slot this part
with a hacksaw as indicated in Fig. 3, and
drill and tap for the locating setscrew.
Note that the threaded end of this screw is

turned down to Vs in. in diameter.
The tilting head consists of a saddle

block and a brass binding strap that rides

CTR. BORED

_Xt DEEP

^SLIGHTLY
OVER

.„ V4"FOR
'• PRESS X
I

FIT

, Xt" CHAMFER

Vu'x Vj" brass
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TRIPOD HEAD
This tripod head is sturdy enough to sup-

port a large view camera. A single lock-

ing device controls both pan and tilting

movements without any other adjustment

in the crossbar step and serves as a clamp.

The block is machined from 1/2 -in. brass,

the arc being cut on the same radius as

that of the Va-in.-wide step cut on the

crossbar. Fig. 1 shows the setup for cutting

the arc. After the arc has been cut, the

block is grooved as in Fig. 3 to take the

bent end of the binding strap. The shoul-

dered end of the locking handle, Fig. 3,

passes through the strap and turns into a
threaded hole drilled and tapped in the

saddle at a 20-deg. angle. Two 6-32 fillister-

head machine screws, turning into holes
drilled and tapped into the back face of the

saddle block, hold the flat end of the bind-
ing strap. The locking handle, which is

threaded to fit the 12-24 tapped hole, is

used to hold the strap in position while it

is bent to shape. Holes are marked while
the strap is held tightly in position and
then are drilled and tapped for short
screws. The handle is in "release" position

to allow for proper tightening of the strap.

A brass top plate is fastened to the sad-
dle block with two flat-headed cap screws.
Note that the plate is counterbored for

the flanged spindle of the locking wheel,
Figs. 3 and 4, and that the spindle is ma-
chined for a press fit in the wheel hub.
Glue a piece of felt to the top of the plate.

Although a machine finish is attractive,

some builders may wish to grind and poL-
ish exposed parts of the unit. The handle,
pivot bar and the main pivot can be ground
smooth in the lathe and then polished on
a* buffing wheel. Flat surfaces are pol-
ished by rubbing on a piece of crocus cloth
tacked to a flat block of wood.



TRIPOD PROJECTOR BASE

Projector base has two toggle switches. One controls

light which illuminates the film gate and tracking

mechanism. The other controls projector operation.
Tripod permits setting projector at suitable height

I

1
I

UNDERSIDE VIEW

If home movies are your hobby,
a sturdy tripod projector base is

practically indispensable when
it comes to presenting a smooth-
running show to your friends

AN INVALUABLE accessory for your
^^- home-movie equipment, this projector
base has two outstanding features. One
permits the projector to be set up on any
camera tripod, either wooden or metal,
thus eliminating the bothersome job of

setting up a table each time you wish to

show movies. The other feature is a built-

in utility light which provides sufficient in-

direct illumination for threading the pro-
jector and examining the film without
turning on the room lights. Two switches,
conveniently located on the side of the
base, allow both the projector and the
utility light to be turned on and off inde-
pendently. The unit is compact and can
even be stored in the back of some projec-
tor cases.

The base detailed in Fig. 3 was built for
a specific projector and, of course, the di-

mensions may be varied to suit the partic-

ular requirements of your outfit. For rigid-

ity, make the base from 16-ga. sheet metal,
using 24-ga. metal for the lamp housing.
The projector clamps are of sheet metal
and are fastened to the base with wing
nuts. These clamps are faced with felt so
they will not mar the finish of the projec-
tor. Cut aVzx 5-in. slot in the base directly
over the lamp housing, making sure it will

clear the edge of the projector when the
latter is clamped in place. The slot can be
made by first marking its length and width
on the base and then drilling a hole at each
end. The waste is removed with a hacksaw
blade or a pair of duckbill tinner's snips.

To diffuse the light, cover the underside of
the slot with a piece of ground glass held
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RECEPTACLE
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<^ ) LAMP
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in place with felt-edged metal clamps fas-

tened to the top of the base. If a piece of

ground glass is not available, you can
roughen the surface of a piece of ordinary
window glass by rubbing an abrasive and
oil over the surface with another piece of

glass. Note that ventholes, as well as holes
for the switches, are drilled through the
side of the lamp housing. Two 7-watt
lamps, two toggle switches and a receptacle
for the projector plug are wired in the lamp
housing as in the diagram, Fig. 2. Standard
miniature porcelain sockets and U-shaped
clamps are used to hold the lamps. The
center of the base is reinforced with a
piece of yiu-in. steel, 2 in. square, and this

is drilled and tapped to take either the tri-

pod screw or the pedestal stud shown in

Figs. 1 and 3.

The pedestal, which raises the base 2 in.,

is required only if the base is to be mount-
ed on a wooden tripod, as the head of this

type of tripod usually is too large to pro-
vide clearance for the lamp housing. The
pedestal is merely a turned metal exten-
sion fitted with a threaded stud in one end
and tapped for the tripod screw in the oth-
er. Although the over-all dimensions of
the original pedestal are given in Fig. 3,

they are not critical. In addition to its in-

tended use, the pedestal also will come in

handy when taking high-angle movies us-

ing a pan head on a wooden tripod. It will

raise the pan head sufficiently to keep the
handle from striking the tripod top.

The extension cord, which connects the
lamp housing to the 110-volt line, is con-
nected by means of a plug and jack to a
short cord which runs from the housing.
This arrangement allows the longer cord
to be rolled separately for carrying. For a
heat appearance, the base can be chrome-
plated or given a wrinkle finish.



TRUSSES
Adjustable Truss for Garage Ceiling Joist Prevents Buckling Walls
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TUCK
POINTING

It's important to keep mortar

joints between bricks water-

tight to avoid costly repairs

IXrHETHER your home is of brick or
' ' of frame construction with only a

brick chimney, you no doubt reaUze the

necessity for tuck pointing; that is, re-

newing the loose and crumbling mortar
in the joints between the bricks. This is one
phase of home-repair work in which you
can save a sizable amount of money by do-
ing the job yourself, and it does not require
any special skill or know-how.
The primary cause of the loosening of the

mortar is the entrance of water into hair-

line cracks where the bricks have pulled
away from the mortar. Constant wetting,
especially during the spring and fall,

weakens the mortar and, during the win-
ter, the freezing of water in the cracks
causes the mortar to crumble. The result,

of course, is further deterioration and, if

not corrected, results in a dangerous weak-
ening of the structure. All brick surfaces
are subject to mortar erosion, but the prob-
lem is most likely to be encountered in the
chimney brickwork. Fig. 1, and on the walls
under parapet copings, leaky eaves troughs
and large windows, as well as at any point
where brickwork comes in contact with
moist earth. Stopping water leakage at its

source may require only calking of the

Chimneys frequently need tuck pointing as their loca-

tion, subjects them to all damaging weather elements

Above, before chimney is tuck pointed, the cap is ex-

amined and all cracks are sealed to keep out water.

Below, remove all loose and crumbling mortar, brush

away the dirt and saturate the brickwork thoroughly



Edge of pointing trowel is pressed over mortar to

"strike" the joints, making them compact and smooth

crack through which it is entering. Some-
times this can be done with an appHcation
of roofing cement as in Fig. 2. However,
occasionally it is necessary to replace a
flashing, repair a cracked chimney cap or
renew a wall coping.

Danger sign: A white frostlike deposit on
the outside of the brickwork is an obvious
indication that water is penetrating the
mortar joints. The deposit, called efflores-
cence, is caused by soluble salts being
washed out of the bricks and mortar, and
can be removed by scrubbing the affected
surfaces with a solution of muriatic acid, 1

part, and water, 10 parts, using a fiber brush
to apply the solution. All traces of the acid
should be rinsed from the brickwork with
a garden hose. Caution: Avoid getting the
acid solution on the skin or the clothing.
Wear rubber gloves while working.

Cleaning and soaking: Before tuck
pointing, remove all loose mortar with a
cold chisel or with a screwdriver and ham-
mer, Fig. 3. Avoid chipping out solid mor-
tar but remove that which can be pried
out by hand or with only light tapping.
Then brush the dirt and dust away as in
Fig. 4. Dry bricks quickly absorb moisture
from fresh mortar, causing the mortar to
congeal and preventing proper adhesion.
To avoid this, thoroughly wet the brick-
work before the mortar is applied. Fig. 5.

The mortar mix: Bags of prepared mortar
can be obtained from most building-supply
stores. Dry-mix the entire bag to be sure
that the ingredients are uniformly distrib-
uted. Then put a small amount (as much as
you will use in about an hour) in an old
metal pail and, adding water a little at a
time, mix thoroughly until the consisten-
cy is quite stiff. If you prefer, you can make
your own mortar by mixing portland ce-
ment, 1 part, hydrated lime, 1 part, and
clean, sharp sand, 6 parts—all measured
by volume. For extz'a-strong mortar, use
3 parts of sand instead of 6 parts. Use the
mixed mortar as soon as possible, as it

H

TOOL FOR FORMING RAKED
JOINTS OF UNIFORM DEPTH

FIVE TYPES OF JOINT
FINISHES ON BRICKWORK
A CONCAVE JOINT
B WEATHERED JOINT
C STRUCK JOINT
D RAKED JOINT
E FLUSH JOINT

quickly becomes too stiff to work and will

lose some of its strength each time it be-
comes necessary to add water. If you use
a wooden mixing board, soak the board
with water so it will not absorb moisture.

Applying the mortar: The only tools

needed for filling the joints v/ith mortar
are a pointing trowel and a 6 x 12-in. hawk
for holding the mortar, the latter being cut
from sheet metal or hardboard. With the
hawk, hold a small amount of mortar
alongside a horizontal joint and work it

in place with the trowel, Fig.^ 6. Try to

avoid smearing the face of the bricks. After
a few of the joints have been filled and be-
fore the mortar sets, finish them by press-

ing the trowel or other tool against the
joints and drawing it across the surfate of

the mortar. This is called "striking" and
is done vertically first, then horizontally.

Kinds of joint finishes: Fig. 7 shows a
number of joint finishes commonly used.
Concave joints, detail A, are u.sually con-
sidered the best since the mortar in them
is packed tightly against both sides of the
joint. They are easily made with a round-
edged tool like the one pictured in Fig. 8.

If the raked joint, detail D, is the one you
must match, use a tool such as the one
shown in Fig. 9. After recessing the joint

with the raking tool, compact the mortar
with a flat tool.



TYPEWRITER HIDEAWAY
THIS UNUSUAL two-piece cabinet is

styled to fit in with modern room decor

and to house the home business office with

its typewriter, stationery and records in

the minimum of floor space. The type-

writer is mounted on a stand in ready-to-

use position, Fig. 3. By placing the remov-
able cabinet, or cover, over the typewriter

stand, you get the neat, occasional piece

pictured in Fig. 4. To fit the cover over the

typewriter, approach the table from the

front. Then lift the cover and slide it past

the table, lowering it to rest on the ledge of

the stand. When the parts are separated the

cabinet serves as a roomy single-pedestal

desk provided with a tilting tray, or bin,

for pencils, erasers and other small accesso-

ries. Note in the details, Fig. 1, that the

typewriter stand is provided with two roll-

ing casters of the stationary type mortised

into the horizontal tie member under the

rear legs. When the unit is assembled, it

may be moved about easily by simply

grasping the lip extension under the tray.

Small hardwood skid blocks are attached to

the tie members under the front legs so that

the stand is level when at rest. The top and

sides of the cover, Fig. 4, are made of ply-

wood. Fir plywood is inexpensive but is

somewhat more difficult to finish. Plywoods
faced with gumwood, birch, or oak are

more suitable for both the painted and nat-

ural-wood finishes. If the better grades of

plywood are used, make the stand from a

GATE HINGE BENT
TO GIVE DOOR

, OfFSCT SWING



matching hardwood. Assembly of the
stand is made with glue and flat-headed

screws, as all joints are invisible when the
cover is in place. Exposed joints of the

cover can be glued and bradded, or fas-

tened with screws turned into countersunk
holes which are then filled with hardwood
screw-hole buttons. Note that the ends of

the stationery compartment, Fig. 2, are

grooved, or slotted, for plywood dividers.

The door swings on special offset hinges
made by bending ordinary strap, or gate,

hinges to an S-shape and mortising the

door so that the hinge joints fit flush. The
drawer and door handles are handmade.

Typewriter Noise Reduced
With Acoustical Tile

Other members of your family will not
be annoyed by the noise of a typewriter if

you take some simple steps to silence it.

Since the table on which the typewriter is

set acts as a sounding board, isolate the
machine from it as much as possible. To do
this, place a layer of sponge rubber on the
table with an acoustical tile on top of it. A
typewriter placed on top of these two sound
deadeners is silenced considerably. The
deadening effect can be increased by put-
ting jsponge rubber under the legs of the
table. Further silencing can be effected by
building a box, as shown, to cover three
sides and the top of the machine, and lining

this box with acoustical tile.

ACOUSTICAL TILE



UPHOLSTERING WITH
PLASTIC WEBBING

Reupliolslering heconies so simple
with a new woven plastic wehhing that
anyone can put new life hack into old
furniture. The wehhing also provides
home-workshop fans with a new craft-

ing material which has imlimited uses

UNDERSIDE VII:W Of
CHAIR SEAT
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DOES YOUR ATTIC harbor a furniture

derelict—a shabby upholstered chair,

perhaps, that has been cast aside for want
of a new seat? Look what you can do with a

new material, called plastic webbing, to

bring these forgotten pieces back to life. A
common pull-up chair, for example, can be
transformed into a smart modern piece

and, what's more, it is such an easy job that

anyone can qualify. "Reupholstering" with
plastic webbing is simplified to the point

of interlacing the strips, drawing them taut

and tacking the ends securely to the chair

frame. Available in 150-ft. rolls, 2 in. wide,

the webbing may be purchased by the foot

and can be had in many different colors at

leading department, hardware or uphol-
stery-supply stores. It is strong and sagless,

moisture and fade-resistant arid cleans like

new with soap and water.

By means of special metal fasteners, it's

a simple trick to apply plastic webbing to

tubular furniture. Here, holes are drilled

at intervals through the inner wall of the

metal frame to take studs on the fasteners

which are designed to snap in the holes and
draw the webbing taut. The details given

below and on the facing page show how the

webbing is applied.

The use of plastic webbing is by no means
limited to reupholstering chairs. The clever

home craftsman can use it to add a smart
basket-weave treatment to the face of cab-

inet doors and speaker grilles, to cover

bed headboards, clothes hampers, valance

boards and folding screens, as well as tops

of coffee tables and benches. * * *
Information courtesy Martin Fabrics CorD.

NUMEROUS
APPLICATIONS

FOLDING SCREEN

\ ^ riOte IN TUBING

^

METAL FAS1ENEK
SNAPPED IN HOLE

METHOD Of COVERiNC
TUBULAR CHAIR FRAME



Have you a piece of

furniture that needs
upholstering but

are afraid to tackle

the job yourself?
Foam rubber and
sagless-type springs

now make upholster-

ing at home easy

OTRIPPING a sagging, overstuflfed chair^ down to the fiame is easy for anyone
but building it back up again is a job not
many care to undertake. The task of tying
countless springs together and the work of
adding cotton and hair padding are com-
plicated steps that make upholstering diffi-

cult for the novice to master.
However, what was once a trying job

is now actually fun. New sagless-type
springs, which are merely hooked to the
frame with special clips, do away with
tedious tying, and resilient foam rubber,
which is cemented in position, takes the
place of padding without the drawbacks of
matting and shifting.

On this and the following seven pages,

.

John Bergen, in cooperation with the U. S.

Rubber Co. and the No-Sag Spring Co.,
shows how simple it is to upholster both
old and new furniture using these two new
products. Full-size plans, plus mateiial
lists, are available foi- constructing the
frames for the new pieces of furniture
which are pictured on the first three pages.

This new-type spring is sold under the
trade names of No-Sag and Zigger Wire
and is manufactured in strip form from
,spring-steel wire which is bent in a zigzag
pattern. The wire does not actually be-
come a spring until it is uncoiled and
stretched and anchored at each end to the
seat or back frame. Sagless-type springs
are sold both in ready-cut lengths and in

coils up to 160 ft. long. Springs of No. 8 to

11-ga. wire are recommended for seats,

while springs from No. 10 V2 to 12^/2 ga. are
best for backs.

Measuring springs for length: The com-
fort and resiliency of sagless-type springs
will depend entirely on the correct arc,

gauge of the wire and length of the springs.

The greater the arc. the more resilient the

seat. Never make the arc greater than 2

in. high without using a hinge link, which
is a U-shape wire connector applied to the

end of the spring at the back seat rail. To
measure sagless-type springs for length,

hold one end of the uncoiled spring on one
end of a yardstick. Then roll back the
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First step is to nail spring clips to frame. Note wire
hinge links along back rail. Links plus clips are
used at rear rail when greater spring arc is desired

the bent ends. For example, if the bent
end of the first spring points to the right,

the bent end of the adjacent spring should
point to the left. Alternating the direction

of the bent ends of the springs brings closed

loops opposite each other, thus permitting
helical and retainer, springs to be applied
to the sagless-type springs in a straight

line. Alternating the bent ends of the

springs also is necessary to permit install-

ing edge springs.

Installing springs in seat: When all the

clips have been nailed to the frame, you
are ready to install the springs. To deter-
mine the gauge and length of the springs
needed for the particular frame at hand,

Next, the springs ore covered with burlap. Long run-

ning stitches are used in sewing it to the springs

measure the frame from the inside of the
front rail to the inside of the back rail.

Then consult the chart on page. 163 to find

the length and the gauge of the springs
needed. Keep the arc about 2 in. high. This
will make the most resilient seat.

Each spring is installed individually by
first hooking it in the open clip at the back
seat rail and then nailing the clip shut.

After this the spring is pulled foi'ward,

hooked in the clip at the front rail and the
clip is nailed shut as before. As sagless-

type springs are quite stiff and thus re-

quire a good deal of pull to stretch them,
you should make sure that the clips are
well nailed and that you have a good hold

Tacking strips of muslin, cemented to edges of foam-
rubber pad, serve to secure rubber in place on seat



Above, small helical springs

tie sagless-lype springs to-

gether crosswise in both

seat and back. Below, foam
rubber, covering arms of

chair, is cemented at seams

Above, chair arms are covered on inside

with furniture webbing. Back and seat

have already been covered with burlap.

Below, photo shows chair padded with

foam rubber and ready for fabric cover.

Cotton is used to pad arms on outside

Below, fabric cover is applied to outside face of arms last. First,

welting is tacked all around outer edge of arm. Then fabric is blind-

tacked along top edge by tacking through cardboard strip and rear
side of fabric. Cardboard is concealed when fabric is pulled down

on the spring. One of the
best ways to stretch the
springs is to grip the free end
with the claw of a hammer.
With the hammer held in
the right hand, left hand is

used to press downward on
the crown of the spring as it

is pulled forward and
hooked in the clip. As each
spring is stretched in place,
remember to alternate the
direction of the bent ends.

Helical springs installed
next: Helical springs are
used to connect the sagless-
type springs together cross-
wise so they will function as
a unit and spread the seating
load evenly over all the
springs. When installing the
helical springs, be sure the
open hook of the coil is

placed downward so that the
hook will not snag the bur-
lap covering and foam-rub-
ber padding. At least two
rows of helical springs
should be used, three are
better. These are anchored
to the side seat rails with
retainer plates which are
sheet-metal hooks that are
nailed vertically to the out-
side face of the rails. The
plates should be spaced
evenly three or four spring
loops apart along each rail,

and should be nailed at a
height on the rail that will

permit a straight sideward
pull against the outside row
of sagless-type springs.

Applying springs in the
back is done practically the
same as described in spring-
ing the chair seat. Here, the



After foam rubber is ap*

plied lo bolster, the rub-

ber is cut with scissors

all the way through to

burlap. This allows the

bolster to be deeply

tufted when it is covered

springs ore

<1ppU«d ond then covered with burlap, is designed to

tok« stondord, cored foam-rubber mattress. Below,

heiicaJ springs are added to sagless springs of bolster

springs are streLuJitrii Irom the bauk iiiit-r

(lower crossrail) of the frame to the top

rail. Two or three rows of helical springs

are installed across the back as was done
in the seat. However, the springs at the

ends of the rows are held to the frame with
staples instead of retainer plates. After all

the springs are installed in both the back
and seat, the springs are covered with bur-
lap which is drawn taut and tacked to

Below, bolster is "wropped" with fabric which is

brought around and lacked to ends of frame. Separate

plywood panels, covered with fabric, cap each end

Below, before foam rubber is applied, edge roll it

tacked all around each end of bolster to soften the

hard edges of frameand produce recess for end panels



Above, this photo of the Davenette shows it ready

for the foam-rubber padding. Note the spring edge
wire that is required across front of T-type seat

the top edges of the wooden chair frame.
Adding foam-rubber padding: Padding

the springs with foam rubber is much sim-
pler than padding them with loose stuff-

ing, as the rubber is of uniform thickness
and density. Foam rubber comes in cored
and plain slab stock of various densities.

Rubber of extra-soft density is recom-
mended as a topping over back springs.

Rubber of m^edium density is best for soft

seats, with or without springs. Rubber of

soft density is used for both back and seat
padding. Plain slab stock (not cored) of

UPHOLSTERY ALLOWANCE



medium density is used for padding the top
and inside surfaces of arms, slip seats,

benches, shaped seats and thinly padded
chair backs.
A paper pattern should be made of all

parts that are to be padded with foam rub-
ber. To assure that the fabric cover will fit

snugly, the foam rubber should be cut
slightly larger than the pattern. Consult
the chart on page 168 for proper allowance.
The pattern can be traced on the foam rub-
ber with an indelible pencil, ball-point pen
or colored pencil. A few pins will hold the
pattern in place while tracing. Any thick-

ness of solid-slab foam rubber can be cut
completely through with scissors. The
same applies to cored stock up to 2 in.

thick. In the case of heavier stock, it is

best to make the first cut through the
smooth top surface deep enough to sever
the top of each core. Then cut through each
core well. The scissors should be dipped in

water frequently to lubricate them and
make cutting easier.

Cementing foam rubber: Foam rubber is

cemented to the burlap over the springs to

hold it in place. Both the burlap and foam
rubber is given a coat of special cement
made for the purpose and allowed to be-
come tacky before placing the foam-rubber
slab in position. In the case of cored stock,

the cores should first be dusted with tal-

cum powder to prevent any cement from
sticking that might run down inside the
cores. Slabs of foam rubber may be ce-

mented together edgewise in the same
way when building up several pieces for

width. After several hours, the bonded
seams will be stronger than the foam rub-
ber itself.

Applying tacking tape: Foam rubber is

held to the frame with tacking tape. This
is a strip of muslin which is cemented to

the outer edges of the foam-rubber slab
and tacked to the frame. It also helps to

reinforce the edges of the rubber. The tape
is applied by coating the edges of the foam
rubber and the tape, a distance of 1 in.

along the edge with cement, and sticking

the two coated surfaces together after they
have dried a minute or two.
From here on the job is completed in

the normal way, pulling the fabric cover
on over the foam rubber and tacking it to

the frame. As a rule, a conventional muslin
cover is not required over foam rubber, ex-
cept where the cover is a pile fabric like

cut velour.
While the steps described here have

been presented briefly due to limited
space, a much more detailed explanation of

working with sagless-type springs and
foam rubber may be found in a book
written by the author, John Bergen, which
covers the subject completely. * * *

Above, solid slab stock is sandwiched between two
cored slabs and then all three are cemented together

Above, strips of solid slab rubber are cemented to

edges and at four corners of built-up center portion

Above, built-up foam-rubber pad is inserted in a

stitched-fabric cover and then open side of cover is

hand-sewn shut along welt edge of the cushion



HOW TO BUY A USED
OUYING A USED CAR need not be a
^-* gamble, for even the most inexperi-
enced person can take steps to assure him-
self of a reasonably safe buy. Your best
bet is to patronize a local dealer with a good
reputation, who has been in business in

your area for a number of years. Beware
of so-called "sensational bargains," remem-
bering that a legitimate dealer must make
a profit to stay in business. Be cautious
about warranties and guarantees. Space
does not permit a lengthy discussion about
these widely advertised documents, but be
sure to read them carefully and analyze the
wording thoroughly. In many cases they
actually mean very little, and sometimes
obligate the car purchaser to assume costs
for repairs that should have been reflected
in the purchase price. This is another ex-
cellent reason for being very careful of
bargains. Though the original price is low,
in the long run the car wUl cost more than
one with a higher selling price. Do not
make a hasty purchase, but shop around
for a few days to get an idea of the market
value of the car you want. Once you have
located the make and model you desire

—

it is better to have spotted three or four

—

hire a good mechanic to look over the car.
He will know how to pick a car that is in
good condition, and his fee may be one

of the best investments you ever made.
However, if you must depend on your-

self to make the selection, here are some
simple cheeks that wUl help you to avoid
buying a car that has been abused, wrecked
or is otherwise not a desirable automobile.
Except for automatic transmissions on

many of the later models, the checks for
quality in a vised car are still much the
same as always. Don't let a dazzling paint-
and-polish job fool you. It might, indeed,
be used to cover extensive damage. Banged
fenders, rusted doors and other fairly

minor items, properly repaired, are not
things which should stop you from buy-
ing. But look behind the sheet-metal dam-
age and check the frame. If the chassis
shows signs of having been heated and
straightened, or if there are welds evident,
pass up the car, even at a bargain. Although
the tires and running gear do not at this

time show signs of wear from misalign-
ment, eventually there will be trouble.

WhUe checking the running gear, take a
look at the front end. The independent
suspension is an expensive unit to have re-

paired. If the front wheels are spraddled,
with the bottoms out farther than the tops,

leave that car alone. And if the wheels are
properly vertical or slightly out at the top,

check to see that the wheels haven't been



CAR
toed-in excessively to get them to look right.

With the front edges of the wheels too close

together, the tires will wear rapidly. If

possible, jack up one of the front wheels
and rock each wheel to check for wear in

the kingpin and spindle-support bushings.

If it is excessive, it will cost around a hun-
dred dollars to have the front end rebuilt.

Wobble the wheel in the other direction to

Jack up the front end and rock the wheels to check

for wear in the kingpin and spindle-support bushings

check for worn tie-rod ends. This is not a
major fault, but should be corrected imme-
diately for good steering and to prevent
undue wear on the front tires. Front-wheel
tires that are cupped or worn at an angle
definitely indicate something wrong with
the front suspension. With the car on the
ground, stand on the front bumper and
rock the car with your weight. If the front
end bounces eTRily, the shock absorbers are
worn. On many cars the shock absorbers
are an integral part of the front suspen-
sion and it requires overhauling most of
the suspension to replace them. Good
shocks will snub a car's roll after one or
two bounces. The rear shocks may be test-
ed in the same way. Assure yourself, also,
that neither rear spring is weak or broken.
Check all the door latches to make sure

the doors close properly and stay shut. Do
the locks work? With children this is an
important item. Roll the windows up and
down to make sure the cranking mecha-
nism is in working oi-der. With the door
open, compare the paint color on the edge
with the color on the body. A different
color here will show a repaint job. Good
condition of the upholstery and floor mats
generally indicate that the former owner
took good care of the car, but it is possible
also that seat covers have been stripped off

and inexpensive floor mats installed. If the
car has conventional transmission, new
pedal pads might also indicate that the old
pads showed excessive wear because the
car had been used extensively for stop-and-
go driving. This type of driving is much
more destructive than high-speed, long-
distance driving, when the motor is at op-
erating temperature and the oil is properly
circulating.

Turning on the key will check the gas
gauge and ammeter. Start the engine and

sheet-metal damage that has been properly repaired

should not keep you from buying a used car



Stand on the bumper and rock car with your weight
to check the shock absorbers. If the car bounces
easily, the shocks are worn and will need replacing

Check the camber and toe-in of the front wheels.

The wheels should be vertical or slightly out at

the top. Toe-in should be very slight or zero

watch the oil pressure. It will run
high at first, then as the engine
warms up, will drop to normal.
Covering the radiator with a blan-
ket will quickly bring the engine
up to normal operating tempera-
ture. If the oU pressure drops too
far below normal, then the bear-
ings are badly worn. To correct
this will require a complete over-
haul. While sitting in the driver's

seat, test the brake pedal. It should
be fairly firm and have about
%-in. of play. If the pedal goes
lower than this, but can be brought
up by one pump, it is probably the
adjustment. Twist the steering
wheel to feel any slack in the
steering-gear box or linkage. If it

is excessive it should be adjusted.
Get the dealer to make all the
necessary adjustments and correc-
tions before you buy any car. It

is a lot easier before than after he
has the money. Snap on the lights

to make sure all the bulbs are
good. High and low filaments in

the headlights, stop and taillights

in the rear. If there are directional

and back-up lights, check these.

Raise the hood and inspect the
engine. Here, again, cleanliness

does not mean as much as it might.
The engine can be steam-cleaned
and painted. This does nothing for

the efficiency of the inside of the
engine. Pull out the dip stick and
note the condition of the oil. If it

is heavy, it could mean that the
engine is noisy and needs heavy
oil to quiet it. Or it might use too
much 6il of a lighter viscosity.

Either way, the engine will require
an expensive overhaul.

When testing an engine be sure
to bring it to operating tempera-
ture. This is important because
some modern engines with cam-
ground pistons and extreme cold
clearances will be noisy until the
engine is completely warmed up.
When the engine is warmed up,
race it and check for noise. In a
flathead (L-head) engine, any loud
clunks or continuous raps mean
something is badly worn. On an
overhead-valve engine, some noise

can be tolerated because it is diffi-

cult to keep tappets and rocker
arms absolutely quiet. If the mo-
tor is quiet, but seems sluggish,

have the timing checked. If the

spark is greatly retarded, it can
hide a connecting-rod knock or
other noise.



Battery and cables should be free of corrosion

Brake pedal should have a maximum play of %-in.

While gunning the engine, look out the
back at the exhaust. A cloud of blue smoke
is the giveaway of an oil-burning, badly
worn engine. Black smoke shows that the

engine is running on too rich a mixture of

fuel. Usually a carburetor overhaul by a
competent mechanic will cure it.

Examine the battery. New batteries are

guaranteed from one year to about three.

The age of the car subtracted from the

original life expectancy of the battery will

not give it too much time. It is a sensible

precaution to get a new battery for any
used car you buy that is much more than
a year old. If, however, the battery case is

clean and the battery cables and clamps
are not badly corroded, there is usually a

fair amount of life left in the battery. Fol-

low down the cables to see that they are

not loose or corroded on the starter and
ground. The wiring to the coil and dis-

tributor, as well as to the spark plugs

should not be oil-soaked or rotten. Shorts

anywhere in the wiring can cause poor en-

gine performance and low mileage, and

will cause an excessive drain on the battery.

Does the radiator show signs of leaking?
Excessive loss of water or antifreeze will

badly damage an engine in a matter of min-
utes and a new radiator is an expensive
item. Soft or rotten radiator and heater

hoses may burst at any time. An old hose
sheds small particles of rubber and fabric

that can clog a radiator.

Test-drive the car. Accelerate in all

three gears, if the car has conventibnal
transmission. In each gear listen for a

growling or grinding that would indicate

worn gears in the transmission or diflfer-

ential. If the car has an automatic trans-

mission, run in all ranges on the indicator,

and out on the highway, use the passing

gear a time or two to see that it functions

properly. With any automatic transmission

the engine must be properly tuned to get

smooth performance. So, before driving

any car equipped with an automatic trans-

mission, listen to the engine while it is

idling to see if it runs evenly. Accelerate

the engine suddenly. Does it hesitate a



The motor <oil tells a story. Heavy oil indicates

that the engine is noisy and needs to be quieted

or that the car uses too much of a lighter oil

A cloud of blue smoke from the exhaust shows that

the car is an oil-burner. Correcting this condition

requires a complete engine overhaul which is cosily

Replacement or repair of a radiator is expensive.
Leaks around soldered joints are easily repaired

Leaking gaskets around the exhaust manifold may
allow deadly carbon monoxide gas to enter car

Indicated mileage can be
misleading. Lpng trips

at high speed will cause
less wear than many
short trips at low speed
when the engine is not
completely warmed up

If the oil pan on the bottom of the automatic trans-

mission shows oil leakage, future trouble is indicated



moment before "revving" up? It might be carbure-
tor trouble, possibly the accelerator-pump system.
In some cases a worn distributor or burned points

will give this effect. Too wide a gap in the spark
plugs will do it. Drive along at about 10 m.p.h. in

high gear, then suddenly floor the gas pedal. If the

motor shakes badly, vibrating the whole car, the

valves will need regrinding. With any of these en-

gine troubles, the automatic transmission cannot
function properly. If you think you'd like to buy the

car, have the dealer properly tune the engine, then
road-test it again to make sure the rough engine did

not conceal a faulty transmission. One of the biggest

problems with automatic transmissions is that they
will leak oil. A look under the car will show ein oil

pan bolted to the bottom of the transmission. If this

pan shows oil leaks around the pan gasket or at

either end where the drive shaft and engine connect,

the oil seal should be replaced or the gasket re-

newed. Be sure this condition is corrected.

Although many of the items mentioned are, in

themselves, minor, a number of them can add up to

an expensive, unreliable means of transportation.

And a number of visible defects indicating that the
car has not been properly cared for by its previous
owner, are an assurance that there are many other
faults which you cannot see. Next to a home, the
average man pays more for an automobile than for

anything else he buys. Keeping this fact in mind,
investigate carefully, for when spending so large a
sum of money you are entitled to know that you are
getting your money's worth. If the salesman does
not want to let you check thoroughly, you can as-

sume that something is wrong with the car. Buy
only when you are absolutely sure. And finally,

when deciding on the maximum amount you can
safely spend for a used car, deduct fifty to one hun-
dred dollars for possible repairs, even on the best
car selected from the stocks of a reliable dealer.
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UTILITY TABLES

nnHESE all-purpose plywood tables will have
•*• many uses around the home, three of which are
suggested at the left. The tables also can be readily
taken apart and stored in small space when not
needed. The one shown on the opposite page is

made from a 4 x 8-ft. panel of plywood cut in half,

making two separate sections with side rails and
folding legs added. Locking strips and wing-nut
bolts fasten the sections together for use as one
large table. After making the top in two separate
4 X 4-ft. squares, thoroughly sand the edges and
make the framework or side rails. These are glued
and screwed to the lower side of the top boards,
using IVi-in. screws in countersunk holes drilled
through the edge of the side rails as shown in the
detail, Fig. 1. Round off the top ends of the legs and
cross drill for the ^A-in. bolts which hinge them to

the mounting blocks, Fig. 2. The legs are held in

the open position by folding table brackets, which
may be purchased ready to attach or made up from
flat iron to the dimensions shown in Fig. 1. Care
must be used in laying out the dimensions for the
screws holding these brackets in place. Any inac-
curacy in locating the screws will prevent the legs
from folding properly. The detail in Fig. 1 shows
the dimensions for brackets, how they are riveted
together and the location of the drilled holes for

%"X48"X48'
PLYWOOD LOCKING

STRIP

WHITE
LINES

H

ALL LEGS
30" LENGTHS OF
2" X 2" STOCK
OH" XI 54" NET) ^



inserting the cotter key, Figr 3, when the
brackets are" extended for locking the legs

in an open position while the table is in

use. Center locking strips for holding the
two table sections together are made up
from 1 X 2-in. stock 16 in. long. Matching
holes are drilled through the strips and into

the table side rails for the insertion of

%-in. bolts, which are fitted with wing nuts
for quickly clamping the two parts togeth-
er, or for quick removal when collapsing

the table for storage. When the carpenter
work has been completed, thoroughly sand
the various parts and apply two coats of ex-
terior enamel undercoater, painting the en-
tire table surfaces, top, bottom, side rails

and legs as well. When dry, apply a third
coat of exterior, dark-green, flat-finish

enamel. While 5 x 9 ft. is the regulation size

for a table-tennis table, the game can be
played on this undersize table. The white
lines can be made % in. wide and neatly
applied by first laying off the lines with
decorator's masking tape, as in Fig. 4. Be
sure edges of the tape are firmly pressed
down in perfect contact with the table top
at all points so that the paint cannot run
under. Two coats of white paint will be
needed to make a good finish. When the
paint has thoroughly dried the tape may be
stripped off.

The utility table shown in Fig. 5 is en-
tirely of plywood construction. The simple
lock joints, which hold the base rigid with-
out the use of any fastenings, allow the
table to be quickly assembled for use or
readily taken apart for storage. It is of
regulation height for table tennis. If the
table is to be used outdoors it should be
built of exterior-type plywood which will

Hinge legs with bolt through side rail and mounting
block; then screw block to table top. Below, insert

cotter key in table bracket to lock the leg in place



Paint white lines around the edge and lengthwise

down the center of the table top. Lay out lines with

decorator's masking tape. Apply paint with soft

brush. Strip off tape when paint is thoroughly dry

stand up well under all weather conditions.
For indoors, where not permanently ex-
posed to weather or repeated wettings, use
the ordinary grade of plywood which is

considerably less expensive. Panels % in.

thick are preferred. The top can be made
from one piece, 5 x 9-ft., which can be had
on special order, or two pieces 5 x AVz-it.,

hinged in the center, as shown in the detail

in Fig. 5. The pieces for the base, the rails

and the legs, can all be cut from one 96 x
30-in. panel. Carefully mark the frame
pieces to the dimensions shown in the
drawing, Fig. 5, and cut them with a sharp
handsaw or power equipment if available.

The notches in the various panels should
be accurate in width. They can be made
easily by drilling a hole at the bottom line

and sawing each edge into the hole. The
corners can be trimmed with a chisel.

-43%" ^^ =€7^' PLYWOODgF-^^^^,,^^



A LTHOUGH a vacuum cleaner is one of the most re-
^*- liable mechanical devices in the home, there comes
a time when it needs servicing and minor repairs—if for

no other reason than to keep it in top-notch working
condition. In doing its job of collecting dirt in the dust

container, certain parts of the cleaner take plenty of pun-
ishment. Cut a cleaner in half, as in Fig. 1, so you can
view it "in section," as the draftsman calls it, and it looks

like a complicated piece of machinery. But in reality its

operation and its parts are quite simple. Essentially it

consists of a centrifugal suction fan, a dust bag or con-
tainer, a suction nozzle and a small electric motor which
drives the fan. And that's all, except a handle perhaps,
a light to illuminate dark corners and, on certain types
such as that in Fig. 1, small wheels and casters for easy
maneuverability. Most cleaners of this particular type
also are fitted with an agitator brush, its purpose being
to loosen embedded dirt so that it can be picked up by
the air stream. This brush and the dust bag or container
are the two parts requiring the most frequent attention.

When emptying the bag, the directions furnished by the
manufacturer of the cleaner should be carefully followed,
of course, but a common procedure is to hold the bag
over a sheet of paper with the open end down, place your
feet on the corners of the frame and shake the bag vigor-
ously, as in Fig. 2. Turn the bag inside out occasionally
and carefully brush off the accumulated film of fine dust.
Never wash the bag as this will likely destroy its prop-
erties of dust retention.

The agitator brush should be removed occasionally and
thoroughly cleaned. Lint, thread and string often wind
so tightly on this brush that it's impossible to untangle the
mass. But you can cut through the strands with shears
and remove them with a comb as in Fig. 4. Be careful not
to break the bristles of the brush. Check the length of

EMPTY THE BAG AFTES

EVERY CLEANING

IF PLUG DOES NOT MAKE CONTACT.
BEND PRONGS OUTWARD SLIGHTLY

CUT TANGLED THREAD WITH SHEARS
AND REMOVE WITH COMB

[5) CHECK LENGTH OF BRISTLES

BY LAYING CARD ACROSS NOZZLE



® INSPECT MOTOR BRUSHES.
IF WORN THEY SHOULD BE RENEWED

Q) EXAMINE THE COMMUTATOR AND
CLEAN WITH FINE (8-0) SANDPAPER

A TEST LAMP IS USED TO CHECK FOR "OPEN"
CIRCUIT IN FIELD OR ARMATURE COILS

the bristles occasionally as in Fig. 5. Also check the
agitator belt tension to see that there is no sHppage.
Sometimes a cleaner will start and stop at inter-

vals when the switch is tiirned on, or it may simply
refuse to run. When this happens the first part to

examine is the plug, Fig. 3. Usually you'll find that
the plug is loose in the receptacle and this means
that the prongs are making only intermittent con-
tact. The remedy is to bend the prongs outward
slightly, or if the prongs are unusually loose when
inserted in the receptacle it often helps to bend
the ends of the prongs with pHers.

At long intervals it will be necessary to replace
worn motor brushes, Fig. 6. Unscrew the brush
caps and examine the brushes occasionally. Handle
brushes carefully and be sure to return them to the
sockets exactly as they were taken out. Don't turn
the brush over. A commutator in good condition
should be reasonably clean with the brush track
somewhat darker in color. If the track is pitted,

bxirned or coated, the brushes are not making prop-
er contact. This causes arcing and results in a rough
commutator surface, which of coiu"se grows worse
with continued use. The remedy depends on the
condition of the parts. Sometimes merely cleaning
the commutator surface with fine sandpaper as in
Fig. 7 will be sufficient. However, if it is rough and
pitted or grooved, then, if tests show the motor oth-
erwise in good condition, it will pay to have the
commutator trued up and the mica undercut by a
competent service shop. Whenever you have the
cleaner apart for any reason, give the fail a thorough
going over. There might be a cracked or bent blade
or maybe a piece broken out as in Fig. 9. This will

cause vibration which in turn greatly accelerates
wear. If any of the blades are cracked or broken,
a new fan is the surest remedy.

If you suspect there's need to check over the
cleaner electrically, then make up the simple circuit

tester detailed in Fig. 10. Begin by plugging the
cleaner cord into the tester and turning the switch
to the "off' position. If the lamp lights there's a
short somevvhere in the cleaner. Check switch cords
and leads to the rhotor to locate it. If, on the other
hand, the lamp does not light with the switch in the
"off" position, snap it to the "on" position. If the
lamp stiU does not light, there's a short somewhere
along the line of the electrical circuit. Check the
plug for breakage or loose wire connections, also

TEST LEADS LAMP
LIGHTS

FLOW OF CURRENT
IN CIRCUIT TESTER

^ JUMPER WIRE

TWO-PLUG RECEPTACLE

(») BROKEN FAN BLADES WILL CAUSE
VIBRATION AND WEAR ON MOTOR BEARINGS

@ A SIMPLE CIRCUIT TESTER FOR CHECKING
CIRCUITS IN ANY ELECTRICAL APPLIANCE



the wires to the cleaner switch plate. Shake the

cord all along its length and note if the lamp flickers

at any point. If nothing happens, disconnect the

cord from the motor, twist the wires together and
plug the cord into the circuit tester. The lamp will

light if the cord and switch are intact.

To test for open circuit in field or armature coils

proceed as in Figs. 8 and 12. The lamp will light

unless there is a burned or open field coil. If turning

the fan slowly, Fig. 12, produces a uniform flicker

of the light, everything is okay. But if the flicker is

unsteady, turn slowly to find a point where the lamp
goes out. Ordinarily this will indicate an opened
commutator segment.
To test field coils proceed as in Fig. 14, connecting

the complete set in series across the Une voltage and
measuring the voltage drop across each coil. A low
reading indicates a short in the coil being tested.

Fig. 15 shows the circuit of a universal rnotor, a

common type in vacuum cleaners. Fig. 11 illustrates

tests B and C, shown diagrammatically in Fig. 15.

Although a hght shows that the coil being tested is

continuous, the insulation may be burned ofiF. Test
D, Figs. 12 and 15, checks coils of the rotor or arma-
ture. If the lamp does not light then test each adja-

cent pair of commutator segments as at E, Fig. 15.

No hght indicates that the coil is burned out be-
tween those two segments. The motor will not start

if it should stop when a brush is in contact with the
dead coil. If the test lamp lights when making the
test F in Fig. 15, illustrated in Fig. 13, insulation has
been scraped or burned from the armature coil, or
coils, and the armature is grounded to the shaft.

If the test lamp fails to respond when it should
light, make a careful in.spection of the particular
circuit you are testing. Unless the motor is burned
out or otherwise damaged, making replacement of

the whole unit necessary, breaks usually will be
found near the ends of the wires where it is easy to

make a lasting repair. Generally the cord is the
first offender. When you coil or uncoil it from the
cord brackets on the cleaner be careful not to kink
it. If you should happen to pull out a sharp kink
you may break the strands of one or both the wjres
as well as the insulation. Other than the cord, most
repairs are necessary only after a long period of

hard service, unless of course the cleaner is dam-
aged. Often it's a question of deciding which to do,

repair the damaged part or renew it entirely.

UNIVERSAl MOTOR /qI COMMUTATOR
CIRCUIT Z^-'^'---. / MOTOR
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7 \ /^ FieiD cc

(is) TtST lAMP SHOUID LIGHT AT All

leTTERtO POINTS EXCEPT (7)

(JJ) LIGHT SHOWS THIS FIEID COIL IS

CONTINUOUS ALTHOUGH IT MAY BE SHORTED

(J2) TURN FAN SLOWLY TO CHECK
ARMATURE COILS FOR "OPEN" CIRCUIT

(J3) HGHT HERE INDICATES THE ARMATURE
COIL IS GROUNDED TO THE SHAFT

v^m) a LOW VOLTMETER READING INDICATES

A SHORT CIRCUIT IN THE FIELD COIl



VALANCE

Three-Sided Valance Dresses Up Plain Window

Scrollsawed from hard-pressed board
and fitted across the top and down the sides

of a window^, a three-side valance often
improves its appearance. A frame of %-in.
stock is fitted inside the window casing and
screwed to it as indicated, after which the
valance is screwed to the frame. The latter

must be at least 3 in. deep if the window
is covered by a Venetian blind as this much
space is necessary to operate the bhnd. As
used originally in the U. S. Gypsum model
research home, the valance was painted to

match the walls, but it could also be painted
to harmonize with the woodwork.



VANITY-END TABLE
COMBINATION ]

The attractive double-duty end table

illustrated above opens into a midget van-
ity complete with chair that nests flush to

conceal the drawers in front. Especially
suitable for use in one and two room apart-

ments where the living room doubles as a

bedroom, this compact unit makes the most
of limited space by serving both as an end
table and a vanity as shown in Figs. 1 and
2 respectively. In pairs they go well at the
ends of a studio couch. In this case, only
one would be made a vanity, the front of

the table being one solid panel and the top
fastened instead of hinged. Cutaway views
in Fig. 6 show the general construction. A
paint-and-varnish job can be had by com-
bining walnut with fir, which, will cut the
cost and at the same time give a pleasing
two-tone effect. Make the unit housing the
book niches first. Note in Fig. 7 that a

notch is made in the plywood back of this

to take the end of the front crossrail. No-
tice too in Fig. 6 that the lear rabbet is cut
wider than the front one to receive the
overhanging back of the mirror well. End
posts of the latter are grooved 1 in. deep for

the panel to which the mirror is attached.
Locate the grooves to allow room for a
counterweight as in Fig. 4 and cut them a
little oversize to assure free sliding of the
panel. The front panel of the well can be

glued and screwed in place, but the back
one should be screw-fastened only to en-

able you to get at the mirror and counter-
weight easily. The triple-pane mirror,

which can be purchased at a department
store, is held to the backing panel by cleats

fitted to overhang the top and bottom edges
of the glass. The counterweight must equal
the combined weight of the mirror and the

panel to which it is attached. The weight
c^n be cast of lead, if available, in a simple
wooden form as in Fig. 3, or of concrete.

Resorting to the latter will require the use
of a deeper form to obtain a casting equal in

weight to one of lead. Either drill or cast

holes in the counterweight for the cords
and knot the ends to prevent pulling out.

Then run them up over the screw pulleys

and attach to the lower corners of the mir-

ror panel as shown. Now join the book-
niches unit to the mirror well and add the

drawer and cosmetic compartments. The
crossrail ties the assembly together at the

front.

The top can be of a single plywood panel

or built up of %-in. solid stock, glued and
doweled. A wire hook supports the top in

a raised position. Divide the opening for

the drawers into three equal divisions and
then cut the drawers accordingly to fit

flush. Note in Figs. 5 and 6 that the fronts



of the upper two extend to the bottom of the guides,
allowing clearance at the hand holes to prevent rub-
bing. Like the top, the chair back can be of plywood
or built up. A padded cushion fitted to the seat will give
added comfort. When nested, the back of the chair
should come flush with the book niches.

In applying an enamel finish the surfaces must be
smooth. This means considerable hand work with sand-
paper and a block. Use a medium-coarse grade of
sandpaper to start, then finish with a fine grit. It is al-

ways better to apply two thinner coats than to risk

piling up the undercoater. Sand the undercoater light-

ly, lay on the first coat of enamel and sand again. The
final finish coat should then level nicely in drying.



VANITY STOOL
It's actually a 5-gal. paint pail fitted

with a padded seat and tailored inside

and out with a gay-colored slip cover.

Seat lifts off for storing shoes inside

UTILIZING a common 5-gal. pail for its
framework, this vanity stool is both light-
weight and sturdy, simple to make and
provides a convenient storage compart-
ment for shoes, hats, etc. Select a pail hav-
ing straight sides—one in which paint
comes will do—remove the handle if it has
one, and clean the inside thoroughly by
scraping or burning out the old paint.
A tacking strip or ring is fitted inside

the pail about 2 in. down from the top and
is fastened with flathead screws from the
outside as in Fig. 2. The ring need not be
in one piece—it can be of several segments

COTTON BATTING



as it is hidden from view. Next, the bottom
of the pail is drilled for screws to attach

the three stub legs. These can be made of

fancy hardwood and varnished, or cut

from pine and painted. Two 1-in. screws
are used to attach each leg. Holes are
drilled in the bottom also for fastening a

% by 5-in. wood disk to serve as a tacking
surface for the outer covering. This is lo-

cated in the center of the pail. The rabbet-

ed edge of the seat board is formed by two
%-in.-plywood disks screwed together, one
being the same diameter as the pail and the
other about ^A in. smaller. Fig. 3.

You're now ready to tackle the uphol-
stering. The inside lining is applied first.

This can be of a material contrasting with
that used on the outside. Make a tubular-
shaped bag of it to fit the inside diameter
of the tacking ring. If the stool is to be used
for shoe storage, pockets should be sewed
to the lining before it is tacked in place at
the top. The outside covering is hkewise
sewed in a tubular shape to be puUed snug-
ly over the pail. Fold the upper edge of it

under and tack it neatly to the wood ring,

forming small pleats where necessary to

ehminate wrinkles. After the top edge is

tacked, the fabric is pulled down smoothly
and tacked to the wood disk at the bottom.
Although optional, the outside covering of
the stool can be protected from soiling by
covering it with any of the transparent
plastic materials, tacking it the same as be-
fore. See Fig. 4. Finally, two strong tabs of

cloth are tacked to opposite sides of the
wood ring to provide handles for carrying

the stool. These should be long enough to

extend out from under the seat as shown
in Fig. 1. This leaves the seat to be padded
as indicated in the cross-sectional view
in Fig. 3. Cotton batting is first appUed
generously and is held in place with a
muslin cover. Several thicknesses of foam
rubber, available in sheet form, could be
used in place of the cotton. The outer cov-
ering is brought around and tacked neatly
to the under edge and finished with a cir-

cular piece. Where the material covers the
rabbeted edge it should be tacked to the
underside of the top disk.

VAPOR
Vapors of Solvents Utilized

For More Economical Use
Solvents, such as lacquer thinner, may

be used more economically by utilizing

their vapors to remove paint from objects
small enough to be placed in an airtight

container. The example in the picture
shows the paint being removed from the
spots on a set of dominoes, preparatory to

tespotting them. The dominoes were placed
in a coffee can, a tablespoonful of lacquer
thinner was added and the lid placed on
tightly. After 24 hours the paint was soft

enough to be wiped off. Other highly vola-
tile solvents may be used in the same way.



VAPOR ZONE -

SURROUNCXS
FACE OF WHEEL

Distributor-cup form is dished-out, above, and
brass Is lubricated with graphite grease, below

VAPOR-ZONE
GRINDING

TWITTING youi- bench grinder with a vapor-
* zone attachment transforms it from a run-
of-the-mill shop tool to a highly efficient

machine for putting keen, razor-sharp edges
on both wood and metalworking tools. Simply
by providing a zone of soap-oil vapor which
rotates with the grinding wheel, tool-sharp-

ening time is cut in half. As heat is continu-

ally dissipated from the cutting edge of the
work, the tool remains cool even when heavy
cuts are taken. The work can be held firmly

with the fingers close to the cutting edge and
sharpening completed without quenching in

water. The coolant actually reaches the point
of contact, burning of the feather edge being
minimized as temperatures average 500 deg.

cooler than in dry grinding. Danger of alter-

ing the work hardness is reduced. In addition,

the wheel is washed constantly with less tend-
ency to load, and grinding dust is precipitated

in the form of paste.

The vapor-zone attachment operates by re-

stricting the flow of coolant to the point where
only an invisible spray emerges from the rim,

or face, of the abrasive wheel. Fig. 1. Being
Lght, the vapor is held near the rim by air

currents, and whirls around with the wheel
until it contacts an object thrust into the air

stream. The mist then condenses into drop-
lets, dampening the work but not getting it

dripping wet. The most effective coolant,

determined by experiment, consists of ^



Pin clamped to tool rest steadies birch dowel for

spinning distributor cup from blank of soft brass

Edge of distributor cup is scored on lathe. Then
work is unfastened from form and waste cut away

BREATHER
PIPE

1/32"

BRASS
TUBE

12" lONO

DRIU ANonour
fOR COR» ANP^SWnCH



Rim of disfributor cup is smoothed on emery cloth to

assure watertight joint when soldered to brass plate

teaspoonful of soapless laundry powder
dissolved in Vz pint of cold water. To this

is added as much vegetable cooking oil as
will dissolve when stirred (about 6 or 8
drops) and a pinch of borax. A half pint of
this coolant will last for an hour or so, cool-
ing much more efficiently than an equal
volume of pure water.
Begin construction of the unit by making

the cup-shaped distributor disk which is

assembled as in Fig. 1. The cup is spun
from soft-drawn sheet brass, using a wood-
en form as shown in Figs. 2 and 6. The
brass is screwed securely to the form and
smeared with graphite grease. Fig. 3. Spin-
ning is done with a length of %-in. birch
dowel, using a pin clamped to the tool rest

as a fulcrum against which the dowel is

held. Fig. 4. Running the lathe at high
speed, start from the center of the work
and slowly press the dowel downward and
outward. Be gentle, as extreme pressure

Metal rod chucked in drill press holds disk against

cup to provide pad center and clamp for soldering

After brass plate is cut out and drilled, a groove
is turned near edge to receive ring of felt packing

speeds hardening of the brass and may re-

sult in a spoiled cup. Continue the strok-
ing action until the metal has "flowed" into
the fuU contour of the form. Then cut away
the center section, or bottom, of the cup
and carefully score the edge. Fig. 5. Do not
cut clear through, because the cup will be
damaged when it pulls away. Unfasten the
cup from the wooden form and cut along
the scored Hne with tinner's snips. To as-
sure a watertight joint when soldered to a
brass plate, the rim of the cup must be
lapped smooth on a sheet of fine emery
cloth or a lapping plate as in Fig. 7. Cut out
and drill the plate, Fig. 6, and true the edge
on the lathe. Then turn a groove near the
edge for the ring of felt packing. Fig. 8.

The cup and plate must be centered ac-
curately before they are soldered together.
This can be done by chucking a pad center
in the drill press, using it to center and
clamp the parts together. The pad center

Carbon-arc soldering machine speeds work and small

fiber brush spreads melted solder for neater joints



Drip pan fits directly under grinding wheel. End of

conductor pipe is positioned close to brass plate

Wheel guard is attached with wing nut, cbove, and
coolant container mounted on wooden clamp, below

is a length of steel rod with a disk fastened
to or merely slipped under the free end.
Coat the assembly with flxrx, tack-solder
and then flow a wash of solder completely
arovmd the joint, Fig. 9. An inexpensive
fiber brush, Fig. 10, may be dipped in flux
and used to spread the melted solder, re-
sulting in neater joints. If available, a
carbon-arc soldering machine will do the
job in a fraction of the time required for
ordinary methods.
The base, uprights and jar clamp are

made from hardwood as shown in Fig. 6,
the radius of the clamping arms being de-
termined by the size of the coolant con-
tainer. A brass drip pan, held in place witii
wooden cleats, fits directly beneath the
grinding wheel to catch the paste formed
by the mixture of grinding dust and cool-
ant. The construction of the conductor
pipe is detailed in Fig. 6 and its assembly
is illustrated in Figs. 1 and 11. The brass
hanger supporting the pipe must be de-
tachable, as it is necessary to remove the
conductor pipe each time the grtnding-
wheel is changed. For efficient distribu-
tion of the coolant, the end of the pipe must
fit as closely to the plate as possible. Fig. 1.

However, if a large-diameter retaining
ing washer is used, consider this as part of
the plate when checking the pipe length.
The detachable wheel guard, Figs. 6 and

12, must be substantial for maximum
safety, so be sure that the soldered joints

are strong. After tack-soldering the parts
of the guard, flow solder along the joints.

A good soldered joint flows aU the way
through and there should be a continuous
fillet of solder along the inside of each joint.

An ordinary glass jar having a screw-
tjrpe hd will do for the coolant receptacle.
The hd is fitted with a drip cock and
breather pipe as in Fig. 6, the drip cock
being fastened with a stiffening washer and
nut. Select a drip cock that turns easily so
minute adjustments can be made. It is an
excellent idea to keep two or more jars of
coolant on hand. Then, as soon as one jar

is empty, the cap can be screwed on the
full one and the jar mounted in the clamp
as in Fig. 13. Note that the clamp should
hold the jar high enough so the drip cock
can be regulated easily. Protect the com-
pleted imit by painting the parts with
waterproof lacquer before assembly.
When using the vapor-zone attachment,

allow the grinder to run for a few seconds
after the coolant has been turned on and
hold your finger close to the face of the
wheel. Then, when your finger feels cool

and droplets form on it, the grinder is ready
for use. Experimenting will determine the
proper flow of coolant for a particular job.

However, one drop per second is about
the average rate of flow.



VARNISH

!S V- •X
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However careful, dirt specks will get in the finish.

These are easily lifted from the wet varnish with

a clean sliver of wood tipped with a smallball of
burnt varnish to which the specks will cling when
touched lightly. Don't wait until the varnish is

tacky but remove specks as you go. Burnt varnish

consists of varnish, 1 part, melted rosin, '6 parts,

well mixed. In use, a drop or two is rolled into

a small ball between moistened fingers and
placed on a stick. As the specks are lifted from

the varnish they are kneaded into the ball
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DON'T apply varnish if chilled— it will be sticky

and hard to brush. DO warm it by setting the

can in hot water (70-90°) and it will level nicely

DAMPENED CLOTH
'Jl COATED WITH VARNISH

I

THEN
WRUNG
OUT

To pick up final traces of dust, the expert uses

a "tack rag," which is a cloth moistened with
varnish and kept in an airtight con. To moke
one, dip a cotton handkerchief In worm water,

wring out lightly, sprinkle with turpentine and
cover with varnish. Wring out until nearly dry



VASES

CRAFTSMEN with a liking for tricky lathe
projects will find this turned fan vase a
fair test of skill. The endpieces of the vase
are formed from a split turning having one
flared end and uniformly spaced beading
along the spindle. After the turning is fin-
ished and split apart, the halves are grooved
as m the detail below. The sidepieces are
segments of a built-up disk which is turned
on the faceplate. A tenon is cut on the edges
of each piece, and then the four members
of the vase are glued together. After the
glue IS dry the vase is mounted in the lathe
as m the lower right-hand detail, and a ten-
on is turned at the lower end to fit into
a hole drilled in the base. The latter is
turned to the dimensions given in the de-
tail below.

!4" GROOVE

BEADING TOOL MADE
FROM SCREWDRIVER



VEGETABLE STORAGE

Y\/HEN storing vegetables
' ^ there are three essentials to

safe keeping: quality, tempera-
ture and humidity. None but
sound vegetables of first quality
should be selected for storing.

Figs. 1 and 2 list the principal
"warm" and "cool" vegetables.
Those in Fig. 2 keep best when
stored at a temperature of 38 to 40
degrees F. and under conditions
of relatively high humidity. Tem-
perature is controlled more easily

than humidity. It is difficult to

maintain the proper temperature
and humidity in the average home
basement for "cool" vegetables
while "warm" varieties wiU gen-
erally keep very well under these
conditions. One good plan for
storing the "cool" vegetables, par-
ticularly the root crops, potatoes,

beets, carrots, and so on, is in an
outdoor mound made as shown in

Fig. 3. Select a high spot from
which there is good drainage, lev-
el a circular area and dig cross
trenches as shown. Cover these
with wire if available, or with
wooden slats. A wire or wooden
ventilator should also be provided.
A wooden one is made square,
from 1 by 6-in. stock and a series

of ^/^-in. holes are bored through
each side. Place the vegetables on
leaves or straw in a conical pile

not more than 30 in. high. Cover
as indicated, but leave the ends of
the trenches open until lower tem-
peratures during winter make it

necessary to close them with straw
and earth.

Fig. 4 shows an excellent ar-
rangement for storing vegetables
in separate containers from which

lEVEL

CIRCULAR
AREA
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a quantity can be removed as needed with-
out disturbing the rest. The details are
self-explanatory. Any number of con-t
tainers can be used. If suitable kegs are
not available, bushel baskets will serve.
If sand is obtainable, use it to fill the trench.
Similar arrangements are shown in Figs.
8 and 9 and 12 and 13. Figs. 8 and 9 show
use of a hotbed for storage of cabbage and
celery. In each instance remove the orig-
inal soil and compost or manure bottom
from the hotbed. The cabbage heads are
puUed roots and all and "planted" in fresh
soil as indicated. Only the roots need be
buried. Then, cover as indicated. Celery,
Fig. 9, may be kept in the same way. Li
Figs. 12 and 13 the vegetables are stored in

a barrel placed in a shallow pit which has
been partly filled with sand. The end of

the barrel is only partly closed as indicated.

When an opening is left in the earth cov-
ering in the earlier months no vent is need-

NO. 16 MESH
WIRE

SHEET-METAL
SLIDE

SHEET-METAL
DAMPER



ed. Now, there are several pointers in con-
nection with this type of storage: Storing
in large piles always should be avoided as
sweating is likely to occur, resulting in

heating and decay. Irish potatoes and beets
are particularly susceptible. As added pre-
caution in any form of mound storage, dig
a shallow drainage ditch around the
mound. Tops of the ventilators should al-

ways be covered to prevent entrance of

rain and snow. The next best thing to the
mound storage of small quantities of cool

vegetables is a basement storage room built

in a corner as detailed in the plan view
Fig. 5. Dimensions can be whatever is de-
sirable, but 10 by 12 ft. is a good average.
When the floor is concrete you have the
problem of humidity, but this can be at

least partially solved by waterproofing the
"sills" of the two walls and covering the
floor with a half and half mixture of sand
and peat moss to a depth of about two
inches. This should be kept damp at all

times. Walls should be tight clear to the
sub floor to exclude dry air and heat from

(?) CELERY STORED IN HOTBED

VENTILATOR

DIRT

COVERING A-

CONCRETE STORAGE CELLAR

10" REINFORCED
CONCRETE
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the furnace room. Paint all window glass

black or cover with black paper to exclude
light. Fit a ventilator over one window as
in Fig. 7. The intake duct, the lower one,
exhausts air at a point about 10 in. above
the floor and is fitted with a swinging
damper. If sheet metal is not available for
these parts use box boards or wall board.
Both inlet and outlet should be covered
either with wire or closely spaced slats.

With this arrangement it is possible to con-
trol both temperature and humidity with
a fair degree of accuracy. A handy bin ar-
rangement is shown in Fig. 6. The sliding
trays make cleaning easy and during the
summer they can be removed and stacked
and the space used for other purposes.

Figs. 10 and 11 detail a more pretentious
structure of a permanent tjrpe to be built
into a hillside or on high grotmd from
which there is drainage in all directions.

Walls, roof, and ends are of reinforced con-
crete but the floor is of earth. This type of
structure results in good storage conditions
for vegetables, particularly root crops. It

is always better to store the cool vegeta-
bles in shallow bins with slat bottoms than
in baskets or barrels. However, where ei-

ther of the latter must be used, the wooden
barrel is usually best. A number of %-in.
holes bored through the barrel staves near
the bottom will aid air circulation. Pump-
kins and squashes usually will keep well

in a dry, well ventilated basement, or any-
where in the house where there is no dan-
ger of freezing. They should not be piled
but rather placed in rows on a shelf. The
attic floor is generally a good place to keep
peas and beans, after cxuring on the vine.
Pick pole beans as soon as they are mature
and spread the pods to dry on the floor.

Bush beans are generally allowed to ma-
ture on the vine, then the whole plant is

pulled and allowed to cure mucK lice hay.
After thorough curing the beans are
thrashed out and stored in bags hung in a
dry place. Sweet potatoes can be kept fair-

ly well in a mound, but a warm, dry place
is preferable. In all the methods of mo\ind
storage detailed it should be remembered
that where the temperatiu-e is hkely to fall

to zero F, or below, the covering of earth
and straw will need to be built up to a
somewhat greater thickness than that in-

dicated, perhaps a foot or more in the cold-
er climates. If loose earth tends to wash
off the mound, cover it with roll roofing

or sisal paper.

Easy Way to Blanch Cauliflower

Here's an old
gardener's tip to
blanch cauliflower
heads so they will

be tender and
evenly colored. To
do this, run a
length of twine
between two
stakes so that it

may be looped
once around the
gathered outer
leaves of each
plant, thus enclos-
ing the heads and sheltering them from the
rays of the sun. This should be done when
the heads are about 1% to 2 in. in diameter.



WinterAir Refrigerates Vegetable StorageRoom
Safe storage of vegeta-

bles in a basement re-

quires that the storage
room be kept as cool as
possible, and that proper
ventilation and humidity
be maintained. To ap-
proximate this condition
in the average home, the
owner can bring cool air

in from the outside by
means of a 3-in. sheet-
metal heater pipe as
shown. The pipe should
extend down to within 6

to 8 in. of the floor, and a
short outlet pipe should
be provided as indicated
to permit air circulation.

A damper in the inlet pipe
permits regulation of the
incoming air to prevent
freezing inside the stor-

age room during ex-
tremely cold weather. As
the storage room should
be dark inside, a shade is

fitted over the ends of the
pipes where they pass through the outside
wall. This is merely a triangular box hav-
ing the underside open. Screen wire over
the ends of the pipes keeps out insects. Of
course, the storage room should be tight to

WOODEN shade'
TO KEEP OUT
THE LIGHT

keep cold air from entering the rest of the
basement. If possible, the room should be
insulated. This can be done inexpensively
by Uning it with 1/2 -in. insulating board,
which is available at your lumber yard.

Heat From Light-Bulb Clusters

Speeds Seedling Growth

Hotbeds heated by clusters of 25-watt

light bulbs hurry vegetables to your table

10 days to two weeks ahead of ordinary out-

door plantings, as vigorous seedhngs from
heated hotbeds are already well-rooted in-

dividual plants when transplanting time

arrives. Using the same method of heating,

certain flowering plants can be made to

produce profuse blooms four weeks earlier

than normal. Build the hotbed frame and
the seedbed in the regular way, then con-

struct individual heating units by attach-

ing eight porcelain sockets to a length of

1x4 which will span the hotbed frame
across its width. One heating unit is re-

quired for an area 3 x 6 ft. An average-size

hotbed frame 6 x 6 ft. would require two
units. The units are wired to a common
outlet and are controlled by a bulb-type
thermostat placed just below the surface of

the soil. The thermostat is set to turn on
the lights when the temperature in the hot-

bed falls below 50 deg. F.
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FRAME

\^7HILE factory-made plywood
is glued tinder pressures as

much as 100 lbs. per sq. in., satis-

factory work in the small shop can
be done with a pressure of 20 lbs.

per sq. in., which equals a weight
of six tons on a 20 by 30-in. panel.

Either hand clamps or press
screws can be used. In Fig. 1 the

work is held between %-in. ply-

wood boards or cauls and pressure

is applied by means of bearers and
clamps. Hand clamps of any kind
can be figured at 800 lbs. each
while press screws can be figured

at 1,600 lbs. A safe rule to follow

is to use one hand clamp for each
40 sq. in. of surface, and one press

screw for each 80 sq. in. of surface.

Construction of veneer-press
frames is given in the drawings,

while the table shows the required

dimensions of the cross bars to re-

sist a given pressure. The wood
used should be maple or yellow
pine. Where a greater span is de-
sired, the cross bars can be stiff-

ened with iron plates. Fig. 2 shows
a two-screw bench frame, whUe
Fig. 3 shows a press of sufficient

depth to be used on the floor, sev-

eral of which are being used as a

unit in Fig. 10. Fig. 4 shows how
a surface plate or machine-table
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top can be used as a base for clamping. The standard set-up for

clamping with bearers is given in Fig. 6. Note that the top bear-

ers are not straight but are slightly curved on the underside.

How the bearer method of clamping is used in making a per-

manent table press is given in Fig. 7. Excellent work can be
done by using an automobile jack, Fig. 8, pushing against a heavy
ceiling joist. After applying pressure in the center, the edges of

the work are held by means of hand clamps. In any method of

clamping, center pressure must be applied first, Fig. 5. This

forces air pockets and excess glue to the edges of the work.
Veneer construction: Three of the commonest methods of con-

structing veneer panels are shown in Fig. 9. All are known as

plywood. The center portion of the panel is the core. Lumber
core plywood has a core of solid lumber strips. These are cov-

ered by a veneer called the crossband, and the crossbands are

then faced with the face and back veneers. In all forms of con-

struction, the grain of each layer is at right angles to the grain

of the layer under it.

Making a lumber core: Plywood with either a veneer or lum-
ber core can be purchased and needs only the application of face

and back veneers to complete it. If the worker should wish to

make his own core, the principles of core construction are illus-

trated in Figs. 11 to 14. Fig. 11 shows how lumber shrinks

—

always bowing out on the heart side. As a sheet of veneer has

a tendency to pull the work hollow, it follows that where one

face only of the core is to be veneered, the veneer should be

applied on the heart side. This side is distinguished readily by
inspecting the end grain. Fig. 12. To further eliminate warping,

the lumber is usually ripped into narrow strips 3 to 4 in. wide,

reversing every other piece end for end so that the heart side is

alternately up and down, Fig. 13. Lumber cores always should
be cross-banded, the best lumber for both cores and crossbands

.ALWAYS VENEER
HEART SIDE

STRIPS
3'TO4'WIDE

"^A,.^^

CONSTRUCTION *

SHOULD BE EQUAL
ON BOTH SI0E3

m
@

uv:m
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being poplar. Veneer
cores need not be cross-

banded as the top layer of

veneer is itself a cross-

band. Face veneersshould
be applied with the right

side out whenever possi-

ble. The right or "tight"

side can be determined by
rubbing the surface of the

veneer with the fingers,

as in Fig. 15, the right side

having a slightly smooth-
er grain.

Concerning glue: Case-
in glue is used for most
homecraft veneering. It is

in dry powder form and
requires only mixing with
water to make it ready
for use. Cold resin glue

is also excellent. Both
types should be applied

with a brush having fair-

ly stiff bristles. An even

coat is essential, and is always ap-
plied to the core, not to the veneer.

Flattening veneers: Veneers are

normally fiat, and if kept between
boards will stay that way. Intri-

cate graining in burls and butts,

however, tends to warp the ve-
neer, and the piece must be
straightened before it can be ap-
plied. Various preparations are

available for this purpose, and can
be applied by brush, dip, or spray.

Fig. 16. When the surface wetness
has dried, the veneer is placed be-
tween boards. Fig. 17, for over-
night drying. A good glue size for

flattening can be made by mixing,

by weight, casein glue, 1 part, wa-
ter, 4 parts, and then adding slow-
ly alcohol, 2^/^ parts and glycerine,

Wz parts.

Assembling a panel: A panel
with one-piece faces on a veneer
core is shown in Fig. 18. The face

and back veneers can be cut with
a knife, saw, or heavy scissors,
Fig. 19, and should be about ^ in.

larger all around than the core.

Glue is brushed on one side of the
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core. The veneer is applied and is

pressed down smoothly with the

hands, stroking from the center to

the edges. To prevent slippage,

the veneer is held in place by
small brads or nails. The heads of

these are cut off about Vs in. above
the surface, as shown in Fig. 20.

Then the work is turned over and
the veneer applied in the same
manner to the opposite side. Place

a double sheet of newspaper over
each side to catch any glue seep-

age, or, use waxed cauls. Place

the work between the cauls, ap-
plying pressure by hand so that the brads
enter the cauls. Then put the work in the

press and apply pressure. Work should re-

main in the press from 3 to 6 hrs. After
removal, the overhanging veneer edges
can be trimmed oF. The pattern method
of cutting on the saw , Fig. 21, gives a very
clean edge.



^WASTE PIECE
(TAPED ON HERE

ANOTHER METHOD OF CUTTING
VENEER FOR DIAMOND MATCH

Matching: Veneer faces are not

always in single widths but are

often made up of two or more
pieces. Frequently the various

pieces are matched to form pleas-

ing figures, a few examples of

which are shown in Figs. 22 tb 25.

The two-piece match requires two
identical consecutive sheets of ve-
neer, while the four-piece match
requires four identical pieces.

Diamond patterns can be cut from
either consecutive sheets or from
a single sheet. In developing four-

piece figures, a pair of small mir-
rors can be used to advantage.
Fig. 26 shows one sheet of four

consecutive sheets. The
appearance of any area on
this sheet in a four-piece

match can be observed by
covering two edges of the

area with paper, Fig. 27,

and placing the mirrors

on the other edges, as

shown in Fig. 28. Moving the paper and
mirrors around will reveal the most pleas-

ing figure.

In jointing veneers edge to edge, it usu-
ally is necessary to hold the two sheets of

veneer in a suitable clamp, as shown in

Fig. 29. About Vs in. of veneer
should overhang the edge of the

clamp. Jointing can be done with

a plane, a jointer, with sandpaper
glued to a length of wood, or by
pattern sawing. Pattern sawing.
Fig. 30, is similar to the procedure
used for trimming edges. After

jointing, the two sheets are opened
up bookwise, and assembled with
gummed-paper. Figs. 31 and 32.

Making a diamond pat-

tern: How the four pieces

for a diamond pattern can
be cut from a single sheet

of veneer is given in Fig.

33. Fig. 34 shows how the

length of the panel can be
increased by patching.
Fig. 35 shows another

method of cutting, em-
ploying two consecutive

sheets. The assembly of a
diamond cut in this man-
ner is shown in Fig. 36.



Two consecutive sheets of veneer will give a per-
fect match at one joint, while the other joint will

be an approximate match depending on the con-
tinuity of the grain. Mahogany gives almost per-

fect results even when all four pieces are cut from
the same sheet. After each joint has been taped,

the edges can be folded back and glue applied wit

a small roller, Fig. 37. Fig. 38 shows the completeti

diamond pattern, ready for the press. The her-
ringbone pattern, Fig. 39, is made much like the

diamond except every other piece is turned over.

Treatment of edges: The edges of a lumber-
core panel require no treatment and can be mold-
ed and finished the same as a solid

piece of wood. Edges of veneer
cores are frequently finished dark
with burnt umber to conceal the

layers of veneer. A better method
is to use an edging of the same
wood as the face veneer, as shown
in Figs. 40, 41, and 42. The edging

can be applied either before or

after the veneer is laid, the neat-

est method being to veneer over
the edging. The strips should be
mitered neatly at the corners, Fig.

44. Where the edges of the core

are veneered, Fig.

43, the end grain

of the core must
be well sized with
glue.

Inlay bands and borders: Inlay

bands are available in a variety of

widths and patterns in lengths of

about 40 in. Usually, the banding
is taped together with the veneers
previous to gluing. Fig. 45 shows
a typical panel comprising a ma-
hogany diamond with banding and
border being assembled. The work
is done on a full-size paper pat-

tern. Push pins or dabs of glue

can be used to hold the pieces in

place. Both the banding and bor-
der should be matched at the mi-
tered corners by matching two
pieces as in Fig. 47, and then mi-
tering. Holding the two piieces in

the same position, the joint is

cleaned up by sanding, Fig. 48.

The border strips are cut across

the grain from a suitable piece of

veneer. Then adjacent strips are
placed together so that the grain

matches, after which the corner is

mitered and sanded. Fig. 46 shows
the finished panel.

Very narrow bandings are often

laid in a groove routed in the ve-
neered surface, Fig. 49. Glue is
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applied to the banding, which is then

pressed into the groove, as in Fig. 51. It

should fit tightly and project slightly above
the surface so it can be sanded flush after

the gkie has dried. Lengths of square in-

lay, commonly called strings, frequently

are inlaid at the edges of a veneered sur-

face. They can be held in place by wrap-
ping with string. Fig. 52, or by the method
shown in Fig. 50.

Shaped groundwork: Curved surfaces

over which veneer is to be laid can be

made by using one of the four methods
shown in Figs. 53 to 56 inclusive; Small

work usually can be cut from sohd stock,

as in Fig. 53. Laminating, Fig. 54, is ideal

for large work. The built-up or bread-

and-butter groundwork is made easily and
has the advantage that scrap cuttings can

be cleaned up and used as cauls. Coopered
curves. Fig. 56, are a standard method of

working, excellent in structural soundness
but demanding considerable handwork.
Making a curved panel: The ground-

work, is made first, using soft wood such
as poplar or white pine. Construction will

depend on the nature of the work. In the

case of a table leg curved across the face,

a coopered groundwork would be suitable.

A full-size paper pattern is made to show
the number of pieces required and the an-
gle at the joints. The pieces are then cut

on a shaper. Fig. 58, and assembled with
glue. Handwork with sandpaper tacked to

shaped blocks. Fig. 59, is the most prac-

tical method of securing a finished surface.

The work can now be veneered. Both
cross-banding and veneer are used in first-



class work, but good results can be obtained with veneer
only. A simple method of clamping the veneer in place is

shown in Figs. 57 and 60. Thin cauls of Va in. plywood are

used, together with curved bearers.

Another example of curved work, a paneled door, is

shown in Figs. 61 and 62. This features a laminated
groundwork, and is one of the best methods of handling

the job. Two pressings are required, one in the assembly
of the groundwork and the other in the application of the

veneer. Fig. 62 shows the method of working. Three or

more lower bearers are band-sawed to the required

curve and are held together with wood strips to make a

form. The upper form is made in the same manner.
Tambours, which are %-in. square sticks held loosely

together with twine, are used in place of cauls. The five

or more layers of single-ply Vs-in. poplar or basswood
veneer for the core are glued up, glue being spread on
both sides of each piece. The pieces are assembled with
the grain in all pieces running the same way, and a nail

is driven through the complete thickness at the center of

each end. A folded piece of newspaper is placed on each
side of the work to catch surplus glue, and over

the paper is placed a
sheet of Vs-in. sin-

gle-ply veneer.
Tambours are then
fitted in place, fol-

lowed by the forms,

after which the
work is ready for

the veneer press, as

shown in Fig. 61.

After the work has

dried, hardwood
edgings are fitted,

as shown in Fig. 54,

and the panel is

then veneered, us-

ing the same meth-
od as before.

Veneering
around a cor-
ner: The round
corner is wide-
ly used in mod-
ern furniture
construction, a
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typical example being the bench
shown below Fig. 64. The grovind-

work is prepared by turning and
cove cutting, Figs. 63 and 64, after

which the curved pieces are ten-

oned or doweled to flat panels. In

a simple method of working, only

the flat panels are veneered, as

shown in the left-hand detail of

Fig. 66. In better work, the veneer runs
right around the curve, or is jointed once
at the lower edge, as indicated by the dot-

ted line in the right-hand detail. Fig. 65

shows the veneer being fitted around the

curve, and Fig. 68 shows the work in cross

section. As one side only is being veneered,
the corner blocks on the underside are only
of such lengths as to accommodate the

clamps. Fig. 69 shows another method of

working. In this case both sides of the work
are being veneered so the cauls extend
completely across the work. A simple way
of making the shaped cauls is to band-saw
the work in short lengths and then face the
curve with a layer of Vs-in. single-ply ve-
neer. This breaks the joints and levels the
sawed surface. If more than three short
pieces are used to make one caul, the joints

should be doweled to obtain stiffness. A
sandbag is thumped down around the
curve, as in Fig. 70, and is then topped with
bearers and clamped.

Solid cauls: The groimdwork for shaped
drawer fronts and similar work is usually
made by the built-up method. If the pad
is made large, the scrap pieces obtained by
band-sawing. Fig. 71, can be used as cauls

when applying the veneer. Fig. 67. A layer

of felt or blotting paper should be used be-
tween the cauls and the veneer. The same
method can be used when the groundwork
is cut from solid stock.

Hammer veneering: Hammer veneering
differs from veneering as

previously described in

that it is done with hot ani-

mal glue. The veneer ham-
mer is a block of wood, as

shown in Figs. 76 and 77,

used to press the veneer in

place. In the exam-
ple shown in the
photos, two pieces
of veneer are fitted

together to form a
flat panel. The
groundwork and
veneer are first

brushed with glue.

One of the veneer
pieces is then fitted

in place. After
sponging the veneer

with water to pre-

vent burning. Fig.

72, the glue is again

made liquid by the

application of a warm iron, Fig. 73. The ve-

neer is then pressed in place with the ham-
mer. Fig. 74, with zig-zag strokes as in Fig.

75, so sxirplus glue is forced out. Second

piece of veneer is similarly glued, allowing

1-in, overlap. Joint is cut with a sharp

knife. Fig. 78. A light touch with the iron

will soften glue so thatveneer can be peeled

back to remove waste after which surface

is damped and hammered.
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REFINISHING VENETIAN BLINDS

When refinishing Venetian blinds, a
great deal of time can be saved by building
two racks, one for holding the slats while
they are being painted, and another for dry-
ing them. To build the painting rack, first

cut the base piece, the back strip and the
clamping strip to a length which will ac-

commodate the longest slats to be painted.

Nail the back strip flush with one edge of

the base and cut yp; x %-in. slots in the
clamping piece at intervals of about 6
inches. Then cut two or three holding
blocks, 1 X IV2 X 2 in., one for each cord
opening, in the longest slat. Center the
opening of a slat over the top of each hold-
ing block and, using a .sharp pencil, trace
a pattern of the opening onto the blocks.

These patterns will serve as guides for

driving screws which, when the heads are

cut off, engage the cord openings of the

slats. The screws, of a diameter slightly

less than the width of the patterns, are

driven just inside the ends of the patterns

and extend about V^ in. above the tops of

the blocks. After cutting the heads off all

screws, place the holding blocks on the

base piece, one at each end and one in the
center, with their edges against the back
strip. Place the clamping strip in front of

the blocks, holding them securely against
the back strip as shown. With the clamp-
ing strip in this position, drive a round-
headed screw through the center of each
slot and into the base, seating the head of

each screw on a metal washer. Note that

the clamping strip can be moved back and
the blocks can be adjusted simply by back-
ing ofif these screws. Now lay a slat in

position on the fixture, and fill the space
between the headless sciews on each hold-
ing block with wood putty. The support
blocks are made by driving two brads into

the top of each block and cutting them off

so that the height from the bottom of the

block to the top of the brad is XVz in.

Support blocks are spaced 10 inches apart

in the fixture. Provide a drying rack for

the painted slats by driving two spikes into

the wall, spacing them the same distance

apart as the outer cord openings of the
" slats. Cut the heads from the spikes and
press a 12-in. length of •'ir,-in. tubing over

each one. Hang the slats in the wall rack

as in the lower right-hand detail.



VISES
Auxiliary "Jaws" on Machinist's Vise

Prevent Marring Wood Surfaces

In order to use a
machinist's vise for
woodworking, one
craftsman made
wooden facing
blocks for the jaws.
A little wider than
the jaws and a
snug fit over the
vise slide, they pro-
tect the work from
damage by the
metal jaws. The
facing blocks should be made of hardwood
or hardwood-faced plywood. A metal strip

is inserted as shown in the diagram to pro-
tect the face block from the slide. A hole
drilled in each block allows it to be hung
on a nail near the vise when not in use.

Two C'Clamps as Emergency Vise
Here's a quickly

rigged vise for the
home modelmaker
that requires only
two C-clamps and
a small block of

How to Mount Your Bench Vise
To Make It More Useful

BENCH

wood. The wood
that acts as a base
is notched to fit

the back of one of

the clamps and the
other clamp serves
to hold it and the wood in place. The vise

can be used for light and small work only.

When you mount a bench vise, place it

so that the stationary jaw extends 1 in.

beyond the edges of the bench, and also

mount it so that the jaws are at an angle

of about 15 degrees to the bench edge. In

this position, you can stand work on end

on the floor and still grip it in the vise.

Also, long work can be gripped in a hori-

zontal position with one end resting on the

bench. This keeps the long overhanging
end of the work from dropping to the floor

every time the vise is released to readjust

the work.

Chain Attachment Adapts Beruh Vise for Holding Pipe and Rod Stock

There's double duty to be had from a ma-
chinist's vise when it is equipped with this

auxiUary attachment, as it then can be
used for holding pipe and rod stock. The
attachment is operated by movement of

the vise jaws, and it pivots on a steel pin
pressed in the side of the movable jaw.

Two flat-iron pieces are spaced apart by
two shouldered rivets and a length of bi-

cycle chain is passed between the two riv-

ets and held with an L-pin which provides
the necessary adjustment. The opposite
end of the chain is riveted to a flat-iron

link which fits over a pin in the rear jaw.
Note that at the rear the flat-iron members
bear against the underside of the pin. In
use, the chain is wrapped snugly around
the pipe and is held with the L-shaped pin.

A slight pressure on the vise handle causes
the chain to grip the pipe tightly and pre-
vent it from turning.



WADING POOL

1. CANVAS WADING POOL

Mode as detailed, the wading
pool is Targe enough for sailing

toy boats and splashing, but

not too cumbersome to permit

storage in the basement or ga-

rage. Waterproof canvas simply

is brought around edges of a

wooden frame and tacked se-

curely. Water con be siphoned

out with aid of a garden hose

2. SMA' L-FRY BENCH

This little ber.ch provides an

ideal spot for the tots to dry out

after a romp (<nder the shower
or a dip in the pool. A yard of

awning canvas, 36 in. wide, is

lacked to the fro:!t and back
roils of the bench to form a com-
fortable seat. Stock sizes given

in the detail may be varied to

utilize lumber already on hand

3. PORTABLE SHOWER

Connected to the garden hose,

the portable shower con be set

up anywhere in the yard. Rodi-

ator-hose clamps hold the pipe

extension to a pointed length

of rod which is pressed into the

ground. If spray nozzle won't
fit '/i-in. pipe, use reducer and
nipple at the top of the pipe in

*am« way as for hose connection

^ SPRAY
)/_ NOZZLE

WATERPROOF
CANVAS TACKEO-

TO FRAME

AWNING CANVAS
TACKED TO FRONT
AND BACK RAaS



If you are one of the many home-
owners who turns week-end car-
penter to beat high labor costs,

you'll be interested in knowing
about these new "do-it-yourself"
building products now available

U. S. Gypsum Co, photo

WHAT'S NEW IN

WALL COVERINGS

OUCH OLD RELIABLES as common wall-^ board, plywood and plasterboard are
gradually giving way to a host of new and
beautiful wall coverings that are making the
job of repairing, remodeling and dry-waU
construction a homeowner's delight. Anyone
thinking of converting attic space into living
quarters, transforming the basement into a
rumpus room or wondering how to hide the
cracks in a plastered wall or ceiling will want
to know what's new in wall coverings.
What are some of these new products? One

is Panel Sheetrock, a fireproof gypsum wall-
board 16 in. wide, that comes in panel form,
predecorated in knotty pine and striated fin-
ishes to save you both the time and expense of

^^.



placing ribbed texture of "bamboo" tile at

right angles to each other produces pleas-

ing bosket-weove effect. Irregularities in tiU

ioints are concealed with special colored filler

Courtesy Bolto rroductg Sales. Inc.

Above, bended to the surface with a special adhesive which is applied with a trowel, this newest product

in tile is actually fun to apply. Necessary tools, including joint roller, are available in kit form

Below, swirling grain of this "sculptured" plywood paneU
ing provides dramatic driftwood effect in keeping with

texture decorating. Two-tone color treatment is optional
Ceorcta-Pacirlc Plywood Co. photo

X ft]

Dramatic two-tone harmony of color ani
texture, as shown at left, is obtained

by painting plywood with a base color,

then wiping off second contrasting color



Contrasting wall of sturdy striated wall-

board, finished green, gives "luxury look"

at low cost. Lends contemporary feeling

decorating. The striking effect, as pic-

tured (previous pg.) closely simulates real

wood-grain paneling at a fraction of the
cost. It's manufactured from standard %-
in. gypsum board in 8, 9 and 10-ft. lengths
and is faced on one side with a wood-grain
paper, lacquer-coated for easy cleaning.

Differing from regular- gypsum board
where joints require taping, seam work is

eliminated with this new covering, as the
rounded edges of the material are a part of

the over-all panel effect. In remodeling, the
panels can be installed over existing walls
of plaster, or wallboard. For new work, a
base layer of %-in. gypsum is required.
Each panel is individually cemented in
place with regular tape-
seam cement and the way
it is done is told in pic-

tures;

Where a small-panel ef-

fect is not desired, the
homeowner now can buy
regular 4 x 8-ft. sheets of

gypsum wallboard pre-
decorated in simulated
wood grains which in-

clude knotty pine,
bleached mahogany and
straight-grain fir. The
knotty-pine sheets have

Rich, subtle tones of cork wall

tile add a distinguished air

to any room as shown at right

square edges which, when butted
together, form fine-line joints that
look like a part of the wood pat-
tern. The walnut and mahog-

any panels are made with beveled edges to
form V-joints. Nailhead treatment is taken
care of with special enameled nails which
match the particular wood-grain finish.

Perhaps newest in the tile field is an 8-

in.-sq. vinyl-plastic tile, called Bolta Wall-'
Tile, which has the realistic look of genuine
split bamboo. Claimed not to chip, crack,
peel or become brittle with age due to its

rubber-saturated paper backing, this semi-
flexible material can be bent around cor-
ners, resists abrasion and staining, and can
be wiped clean with a soapy cloth. It comes
in several colors including natural and may
be applied to a plaster, plasterboard, hard-
board or plywood wall. The tiles are applied

Kentile. Inc. photo



individually with a special water-soluble
adhesive similar to linoleum cement, which
is troweled on the surface. The ribbed sur-
face of each tile is placed at right angles to

the adjacent one to give a strikingly mod-
ern basket-weave effect. A special colored
filler is provided to fill any irregularities in

tile joints. The same material also is made
in roll form 48 in. wide and in a rich, simu-
lated leather-grain texture which offers the
same ease-of-cleaning advantage. How-
ever, being produced only in large sheets,
it is more difficult to handle than the tile

^squares and, therefore, is not recommended
for application by the average homeowner.
A new texture-plywood paneling is

WedgeWood, a 4 x 8-ft. lightweight board
with a sculptured, swirling grain that lends
itself to smart decorative two-tone color
effects. The sheets can be nailed right over
dilapidated plaster to modernize old rooms,
or nailed to studs or furring to form finish

walls in new construction. The material
may be left in its natural-wood finish, or it

may be painted or stained in one or two
colors of light and dark shades. The panels
are factory-treated with a slightly pig-

mented resin sealer so no priming coat is

necessary before painting or staining.

New among the wallboard group are
strong, laminated fiber panels by Upson.
Made in sizes large enough to cover a single

wall in one piece if desired (8 x 16 ft.), this

economical covering comes in standard
4-ft. widths. You have a choice between
an attractive pebbled surface or a smart



striated (textured) sui'-

face. The panels are pre-
sized to provide a perfect
painting surface. Where-
as the other coverings so
far described are prima-
rily designed for wall ap-
plication, laminated fiber

panels are ideal for cov-
ering cracked plaster ceil-

ings. The series of photos
on page 186 show how
this is done.

Long used primarily as
a floor covering, the rich,

subtle texture of cork tile

makes an unusual wall
covering for one-wall ap-
plication. Kencork, one of

several brands of cork tile

on the market, comes in

random natural tones,
ranging from light oak to

dark walnut, and in four
standard sizes: 6 x 6, 6 x
12, 12 X 12 and 12 x 36 in.

It may be obtained either
factory-waxed or in a nat-
ural finish, with beveled
or square edges.

Lustrous, plastic-fin-

ished panels, called Mar-
lite, offer the homeowner
a beautiful wall covering
that comes prefinished in
some 67 striking color and
pattern combinations.
Featuring a permanent
baked-on finish that wipes
clean like glass and never
needs refinishing, the pan-
eling faithfully repro-
duces the rich coloring
and grain of actual, fully

finished wood-grain and
marble patterns. The
"decal" veneers are bond-
ed and sealed for life to

panels of smooth hard-
board. The panels are
available in 4 x 6 and 4 x
8-ft. sizes. They are ce-

mented in place and
neatly trimmed with spe-
cial metal molding.

A new and completely
different wood paneling
has made its debut under
the trade name of Novo-
ply. A predecorated board
in its natural state, it

forms a distinctive wall
covering as well as a
warp-free material for
furniture, cabinets, sliding

United States Ply^vood Co. photo

A predecorated board in its natural state, th!s

warp-free plywood is ideal also for cabinets, furniture

B. B. Butlor MfPT. Co., Inc. photo

Above, perforated board presents' brand-new concept
in walj paneling, provides smart modern pattern and
is highly functional. Below, checkerboard pattern

of texture plywood adds interesting, one-wall contrast

M and M Wood Workin;,' Co. plioto
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Tlic Upson Co. liho

First step in re-<overing a cracked plaster ceiling is to PacJded block is used to force prongs of fas-

nail 1x3 furring strips. 16 in. apart, to old ceiling tener securely into rear side of the wallboard

doors and built-ins of all kinds. Made
of resin-coated wood flakes and chips
bonded under pressure, this new
version of plywood takes on an at-

tractive variegated texture that re-

quires no painting or staining. It

comes in two thicknesses, "^1% and %
in., and is lower in price than com-
mon plywood due to the fact that it

is manufactured from waste timber
normally unusable.

While Peg-Boaid, a comparatively
new perforated hardboard, has found
wide use as a display paneling, it also

offers a functional, versatile, as well

as decorative, wall covering for the

home. Some 60 different hanging fix-

tures, all interchangeable without
screws, match holes in the perforated

Next, special metal clips, called floating fosteners, and which board and provide COUntleSS picture

anchor the wallboard securely from the bock, are nailed to

•he furring strips. Below, T-shaped prop of 2 x 4s is uSed Finally, specially designed wooden moldings

to hold wallboard sheets in position against furring strips are applied over joints and at ceiling line
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Panels are cut by cutting through paper covering on
both faces, then snapping off to break gypsum core

and shelf-arrangement possibilities without
damage to the wall. In addition to a smooth
surface, the perforated board can be had in

an attractive simulated-leather texture.

Popular among the textured boards re-

cently introduced is Plyweave, a fu' panel-
ing which makes a most attractive wall
covering. Because it is made under heat and
pressure, it presents a hard surface not
easily scarred and is simple to clean. Fin-
ished with a base coat of white paint, topped
with a gray glaze, which is wiped off with
a cloth, a pleasing three-dimensional effect

is obtained.
Several of the coverings described are

one-wall coverings. Many times the over-
all effect is monotonous when the same
covering is used on all four walls. By com-
bining the texture of two different boards,
a pleasing contrast results. * * *

Single nail driven through panel at ceiling keeps

top edge tight against v\/all. Molding covers nail

U. ."i. Gipsiim Co. pliotob

Surplus cement, which is applied vi^ith notched spreadi-

er, is transferred to next panel in manner shown above

Above, place the first panel at a corner and plumb
it with a carpenter's level. Press board lightly

against surface to assure even adhesion. Below, suc-

ceeding panels are kept snug by tapping with 2x4



The Hang of Wallpapering
Hanging wallpaper is easy when
you know how, and new papers

and pastes have made it easier

¥ F YOU want to give your living
* room a brand new mood, or
provide a real lift to a tired dining
room or bedroom, there's wonder-
ful help waiting for you in the

nearest wallpaper pattern book.
You'll be pleasantly surprised at

the grand selection being shown
in wallpaper stores these days

—

in almost any color or pattern you
can imagine, from the very tradi-

tional to the ultramodern, for ev-
ery room in the house. And, what
is more important, the art of wall-
papering has been brought into

the "do-it-yourself" field with the
introduction of new papers and
pastes, and new methods. Much of

the muss and fuss of papering has
been eliminated so that a good job
can be done by almost anyone.

Selecting the paper: The heavier
rough papers are an especially

^^/m

One innovation in the wallpaper field which
simplifies paper hanging for the home-
owner is a new paste-impregnated paper
that is electronically pretrimmed. The only

tools required to hang this paper are a

sponge, scissors, yardstick and plumb bob
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Pictures at left show two methods of trimming' wallpaper prior

to applying paste. Careful cutting with scissors is satisfactory,

though the use of a straightedge and roller will give a better

edge. If using cutting table, apply paste before trimming

'|>S«^

Above, curl is taken out of paper by
drawing it, print side up, over the edge
of a table. At left, paste is applied to

top half and paper is folded to center.

Then the bottom half is pasted and
folded. Folding keeps the paste moist

good bet for the amateur. They are easier to join,

tear the least when handled and cover rough plaster,

plywood and old wallpaper without blemishes. The
standard wallpapers vary considerably in price.

When choosing one, select only high-grade paper.
Economy at this point may prove expensive in the
long run. Also available are washable types of

standard paper, which are easy to keep clean and
new looking. Fabric wallpapers, consisting of a
decorative cloth or grass mat glued to a paper back-
ing, are popular today but are quite expensive.
You can economize here by using imitation "grass
cloths," which are heavy standard papei's that are
difficult to tell from the fabric type. Cellulose-plas-
tic papers are among the newest additions to wall-
papering. Though they have the appearance of
standard papers, they can be scrubbed the same as
an enameled wall. Standard wallpaper, too, can be
made fully washable by an application of one of
the new plastic "lacquers," which are brushed on
the paper after it is hung.
Ready-pasted and trimmed papers: Designed es-

pecially for the homeowner to apply himself, papers
with the adhesive already on the back and pre-
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Seams are rolled after the paste has set. Usually

by the time 4 or 5 lengths have been hung the paste

will have set properly for rolling. Keep the seam
roller wiped clean to prevent paste stains on paper

Roller cutter is used to trim paper along

moldings and baseboard after paper is

smoothed on with brush. Edges around

door and window frames also ore

trimmed with roller cutter. Waste should
' be kept away from paper on the wall

trimmed by electronically-guided machine
cutters have made their appearance. The
newest of these papers is "Quick," manu-
factured by the Birge Co. of Buffalo, N. Y.
The paper is washable, has the adhesive
impregnated right in it and comes rolled
with the pattein on the outside. To apply
this paper, the wall is prepared by dusting
and removing any loose ends of the old
paper. Then, for a smoother job, the old
seams are sanded flush. If the paper is to

be put on a new wall, or a wall which is

painted with a high-gloss enamel, a glue
sizing should be put on the wall first. Even
on walls which are covered with flat and
rubber-base paints, it is always best to size

before applying paper. In addition to the
paper, which comes in standard-sized rolls,

you need only a pair of scissors, a cellulose
sponge and a yardstick. With every room-
lot of the paper, a cardboard trough is pro-
vided to hold the water used in wetting
the adhesive.
The trough, half-filled with water, is

placed on the floor along the baseboard.
The first strip of dry paper is cut to length,

then allowed to roll naturally. Immerse the
roll in the water for 30 sec, then grasp the
top end of the strip and pull it out so that

the roll remains submerged to pemiit all

of the adhesive to be wet. If necessary for

convenient handling, fold the adhesive-
coated back against itself, just as in con-
ventional paper hanging. Apply the adhe-
sive side to the wall in much the same way
as you would stick a postage stamp to an
envelope. Since the adhesive remains wet

and workable for better than 15 min., there
is no need to hurry. Slide the strip into

proper position in respect to a plumbed
guide line. Use the sponge with only nor-
mal pressure to smooth the material and
force out the air bubbles. Only the large
bubbles need concern you. The small ones
which the sponge won't move will disap-
pear as the paper dries. The paper is pre-
trimmed, so neat butt seams are easy to

make. Where complicated seams must be
made, simply overlap the two thicknesses,
cut them as required, remove the scrap and
press the remaining material into place.

The adhesive is nonstaining and can be
wiped off the surface of the paper with a
sponge or cloth at any time. If the entire

room cannot be finished at one time, the
job can be done piecemeal.

Tools: For standard wallpaper applica-
tion, complete kits can be rented in many
parts of the country at nominal cost from
wallpaper dealers. Such a full set of tools

includes a seam roller, shears, yardstick,

paste brush, smoother brush, trimming
knife, scraper, 7-ft. straightedge and a cut-

ting table. For a small papering job, you
can probably find enough tools around the
house to do an adequate job. For the seam
roller, substitute a clean wooden-wheeled
furniture caster. Any household scissors



Garden sprayer can be used to apply water
or wallpaper-removing solution when tak-

ing off old paper. Secret of easy removal is

ihorough soaking of wall before scraping

Left, new type of paste now on market is applied to wall In-

stead of paper. Paper is unrolled on wall, eliminating cutting

I '.I. .!.'
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will do for the shears, and the paste brush can be
any large brush on hand. For the smoother, use a
soft sponge. A good sharp knife or razor blade will

serve as a cutter, and a trued-up 7-ft. board can
be used as the straightedge. You will also need a
plumb bob to start the job and some type of work-
table on which to do the cutting.

Wall preparation: Getting ready is half the bat-
tle. If the old wallpaper is well bonded to the waU,
there is no need to remove it. Simply smooth any
lapped joints with sandpaper and start the new
paper so that the new joints will not fall directly

over the old. Do not size the old paper. If there is

any indication of a poor wall bond, completely re-

move the old paper. The common way to do this

is to soak the paper, using a large brush or a paint
roller dipped in hot water. The spray attachment
on your vacuum cleaner can be used to wet the
old paper. Go entirely aroiind the room, wetting
the paper thoroughly. When the last wall is soaked,
the first paper should be loose enough to remove
with the scraper. Adding a Uttle baking soda, borax
or ammonia to the water will aid in softening the
paste. Or better yet, use one of the new wallpaper-
removing solutions now available at your paint
dealer. In some localities, equipment for steaming
off the paper can be rented. When all of the paper
has been removed, wash down the walls with a
sponge and let dry. Holes and cracks in the plaster



WIRE-EDGE SEAM PLAIN BUTT SEAM

Paper !s pasted directly over switches and wall out-

lets after cover plates are removed. When paper is

completely dry, it is trimmed away with scissors

are filled smoothly with patching plaster.

Very porous plaster, new plaster, plaster-

board and plywood walls should be glue-
sized. The size is mixed with hot water and
applied while still warm, using a large

brush to apply it quickly before it jells.

Let the size dry thoroughly before paper-
ing, or it may stain through. Walls which
have been painted should be washed before
sizing, and calcimine or whitewash should
be thoroughly removed with hot water. On
rough walls, such as sand-plaster finishes,

apply a lining paper or lining felt first. The
liner also should be used on plywood to

hide the grain if a thin paper is to be used.

Wallpaper may serve as a liner if the pat-

tern side is placed against the wall.

Estimating rolls: Because some rolls of

paper vary in size, it is best to have your
wallpaper dealer figure the number of rolls

needed. Give him the length, width and
height of the room, plus the number of

doors and windows. Or you can estimate
the number of single rolls (the standard
8-yd. roll) by using the table on this page.

Subtract one roll of paper for each two
doors and window openings.

Paste: Regular wallpaper paste can be
purchased ready-mixed, requiring only the

addition of water accoiding to the direc-

tions. Use a small paddle to mix the paste.

For lightweight papers, make the paste

thin, while for heavy papers, keep it quite

stiflf. The new plasticized pastes, which
come ready to use, are a boon to the be-

ginner because they smooth out well and
will not stain the paper. The latest inno-

vation in pastes is one which is applied to

the wall instead of to the paper. Made by
Easy Hang Adhesives, Inc., of Aurora, 111.,

this new paste eliminates precutting of the

paper. After the paste is applied to the wall,

the end of the paper is pressed in place at

the top of the wall, allowed to unroll to the

bottom, and cut off at the baseboard after

brushing down. The next strip is matched

The lapped seam is the easiest to make since only
one edge need be trimmed. Wire-edge seam looks bet-

ter but is harder to match. Butt seam is smoothest

to the first and put on in the same manner.
Cutting to length: Before cutting the

paper, see that all rolls are from the same
factory "run" number, for the best match.
Examine the pattern closely so you can cut
it without waste. Usually there will be
"join" marks on the edges of untrimmed
papers. There are two types of wallpaper
patterns, the straight and the drop. With
the straight pattern, all lengths of paper
are cut on the marks to match. With drop
patterns, the strips will match only if you
drop each successive strip half the pattern
design. Thus, if the pattern repeats itself

every 18 in., the next length of paper must
be lowered 9 in. to match. In using a drop
pattern, cut from two rolls for economy,
one on the marks and one halfway between
the marks. Before cutting regular paper,
take the curl out of it by sliding it, print
side up, over the edge of a table.

Pasting and trimming: If you trim the
edges with scissors, do it before pasting,
using a yardstick to draw a light trim line.

If trimming with a knife and straightedge
or on a cutting table, trim after pasting,
so as not to get paste over the finish edges.
The ti-imming also depends on the type of
joint you use—lap, wire or butt. The lapped
joint is the simplest and requires trimming

1



When papering ceiling, the paper is carried loosely

folded back and forth across a stick or odd roll of

paper. It unfoids easily as you cross the room

only one -edge. For the wire joint, both
edges are trimmed, but do not need to be
perfectly true because they lap about He
in., leaving less bulge than the lapped joint.

The butt joint is the very best but requires
perfectly true edges to butt together snug-
ly. The ready-trimmed paper makes excel-
lent butt joints.

To apply paste, lay a cut length of paper
upside down on the table and spread the
paste evenly on the upper half. Then, with-
out creasing, fold the end of the pasted half
to the center. Paste the other half and re-
peat the fold to the center. This keeps the
paste clean and prevents drying out. If the
edges are to be trimmed, keep the selvage
perfectly even when folding. Lay the
straightedge on the folded paper and trim.
Work fast with thin papers or the paper
will become too wet and may tear. Avoid
pasting or hanging in a drafty room be-
cause fast drying may crack the paper.
Don't let paste dry on the table—^wipe it

off after each day's use.

Hanging the paper: The trick of papering
is to hang the first length plumb. Start on
the obscure side of a door or window, be-
cause the last length is difficult to match
exactly against the first. If the door or win-
dow is not plumb, run a plumb line from
the top of the wall one length of paper
away from the frame. Hang the first length
to this line, trimming to fit the frame. When
hanging paper, carry the pasted lengths
folded to the wall. Unfold the top half by
lifting the top high and letting it tmfold
slowly of its own weight. Press the top
comers in place with your fingers, leaving
an inch or so of paper above any top mold-

ing. Smooth out the paper with the brush,
crowding the upper end tight against the
molding. Unfold the bottom half and re-

peat the smoothing. If a wrinkle appears,

pull the paper gently away from the wall
and smooth back in place again. Use a roller

cutter to trim at the baseboard and ceiling

molding. Before the paste dries, wipe off

any excess on the woodwork. Cut the paper
% in. wider than needed around doors and
windows and crowd into place against the
wood, then trim with the roller cutter. For
comers, measure from the last length hung
to the corner, and cut a strip Vi in. wider
than this measurement. Hang this strip,

crowding the extra Vz in. around the corner
with the smoother. Then hang the remain-
ing part of the cut length as the first length
on the adjoining wall, using a butt joint,

thus matching the pattern. Use a chalked
plumb line again to hang this first strip on
the next wall. Always have clean damp
cloths available to remove any paste marks
on the paper. Roll down the seams of the
paper after 4 or 5 strips have been hung.
Keep the seam roller wiped clean. At elec-

tric outlets and switches, remove the cover
plates and paper over the openings. Then
trim with a scissors when fully dry. The
border at the ceiling is hung last, starting

in an obscure corner.

Ceilings: Ceilings today are often paint-
ed, but can be attractively papered with
less difficulty than you might imagine. As
with the wall, the secret of overhead paper
hanging is in starting out correctly. A ceil-

ing is always hung before the walls, and is

started by snapping a chalk line aliout 16
in. out from the wall and hanging to this

line, carrying the paper down the wall
about Vz in. Using butt joints, the paper
can go either across the room (shorter and
simpler) or lengthwise (fewer seams). But
with lap or wire joints, it is important to

start along the lighted side of the room so
that shadows will not be cast from the
seams, making them noticeable. Carry the
paper to the ceiling folded loosely back and
forth over a stick or odd roll of wallpaper.
Press the end in place. Then, as you con-
tinue across the room, the paper will un-
fold as you smooth it in place. Ceiling seams
are rolled down firmly, as on the walls.



Photo courtesy U. S. PlywooO Corp.

Miracles of transforming tired old walls to new ones within a few hours are now possible by using modern dry-

wall coverings available in the convenient form of planking, which home owners can apply easily and quickly

WALLS
TODAY'S GREAT VARIETY of attractive

dry-wall materials meet all requirements
of modern room planning. Some materials
give added insulation, others provide ex-
ceptional strength. A great number ai-e

prefinished to eliminate the need of sub-
sequent painting. You can have your choice
of soft and hard wallboards or plywood,
Fig. 1. There are various kinds of "tile,"

including those of stainless steel. Fig. 2.

You can also use glass blocks, structural

glass or decorative glass sheets, Fig. 3.

Advantages of dry-wall construction:
Many dry-wall covering materials offer

considerable economy. The simplicity of

application makes it possible for home
owners to install them without any diffi-

culty. Cutting wallboards usually can be
done with a handsaw although some mate-
rials can be scored with a knife and then
fractured neatly. Unlike plaster, dry-wall
materials do not introduce moisture into a
house and therefore do not require a period
of drying out.

Interior walls are covered only after the

concealed wiring, plumbing and heating
extensions have been completed. Insula-
tion and vapor barrier as may be necessary
in outside walls must be installed before
applying interior wall coverings.

Types of wallboard: Common types of

wallboard include pulp boards of relatively

soft and intermediate consistency, various
types of hardboards and gypsum board.
For fast application you can use the large

sheets commonly known as "building

board." These come in standard 4-ft.

widths, and in lengths often up to 12 ft.

The edges may be square or beveled to

form a V-groove between adjoining panels.

Smaller panels in 32-in. widths and in 8

and 10-ft. lengths, and having tongue-and-
groove or lapped edges, also are provided.

A popular form of board is called "plank-

ing." This comes in widths of 8 to 16 in.,

making it easier to handle than the larger

4-ft. panels. Ekiges are tongue-and-groove
or lappjed, which conceals nails or clips

used for fastening. Planking, like building

board, can be installed either vertically or



FIG. 3 Photo courtesy Libbey-Ov

horizontally. Small square or rectangular
panels of the same material, called "tiles,"

often are used on ceilings, but can be ap-
plied to walls as well. Sizes are 12 or 16 in.

square, 12 by 24 in., and 16 by 32 in. They
have tongue-and-groove edges all around,
and can be arranged in various ways as
shown in Fig. 4.

Insulating wallboard: The softer kinds
of wallboards have definite insulation
value largely because of tiny, isolated air

spaces they contain. The degree of insu-
lation value is influenced by the material
from which they are made as well as the
processing method used, which gives them
varying degrees of density. Many insulat-
ing wallboards are available in several soft
colors and pleasing textures. Their thick-
ness varies from V4 to 1 in. generally. When
used in positions vulnerable to impact, the
thin boards should be applied directly on a
solid, rigid backing such as plaster, wood
or plywood for additional strength. The
thicker varieties do not require such back-
ing. Some insulating boards are faced with
foil or are coated on one side to form a
vapor-barrier covering.

Hardboard: Hardboard is dense and
tough, and has many characteristics of
wood. It is highly resistant to scuffing and
to moisture absorption. Various kinds are
shown in Fig. 5. They range in thicknesses
from Vs to Yig in. The face surface generally
is smooth, and the back has a canvas-like
texture. The "tempered" kind has much

greater density, and about seven times the
strength and abrasion resistance as the
regular type. Some kinds are prefinished
on one side with baked enamel simulating
tile. Another prefinished hardboard re-

sembles leather.

Asbestos-cement board: This is strong,

hard and durable yet somewhat flexible.

It is fireproof and rodentproof; resists

acids, alkalies and grease; will not swell
or buckle when exposed to hot water or
steam, and is highly resistant to scratch-
ing and marring. The material comes in

Vs, %(\ and V4-in. thicknesses. It is available

in unpolished, light-grey color, in a highly
polished light-grey surface, or in a pleasing
fabric pattern in many colors. Besides these
finishes, scored panels to simulate planking
or tile also are furnished.

Gypsum wallboard: Gypsum wallboard
consists of a gypsum core encased in thick,

tough manila paper. It has exceptional re-

sistance to fire. It is obtainable in various
wood-grained finishes: also in tile-effect

and striated surfaces. One kind is backed
with foil, which serves as reflective insula-

tion and also as a vapor barrier. Thick-
nesses vary from V4 to Vz in. Edges of

panels may be square, beveled, or they
may be recessed to take joint-covering tape
and cement..

Wood and plywood: Where the natural
grain of wood is desired, you can use either

wood or plywood. The edges of wood
planks may be square or tongue-and-
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BASIC ARRANGEMENTS OF WALL PANELING B
covered with two wide panels arranged
horizontally, the edges crossing studs can
be provided with a nailing strip set into
the studs as shown in Fig. 10. When plank-
ing less than 16 in. wide is arranged ver-
tically, or planking of any width is applied
horizontally, you need furring strips nailed
horizontally over studs as in Fig. 7. Furring
strips also are required for the installation
of tiles. Usually furring strips are spaced
about 12 in. on centers, but an 8-in. spacing
often is recommended for soft boards.
Wallboards and plywood can be applied

directly over plaster that has a uniformly
flat surface. Loose and crumbling plaster
should be removed, and the space blocked
up with wood fillers to plaster height. If

a plaster surface is irregular, the wall
should be furred out, the furring strips
being shimmed up in some places and cut
down in others to produce a true plane.
Nailing recommendations: As a rule,

nails securing wallboards should penetrate
into solid wood about 1 in. For example, a
^/2-in. panel fastened directly to studs re-
quires IVa-in, nails, and a %-in. board over
%-in. plaster needs 2-in. nails to penetrate
studs the required distance.

When applying building board you gen-
erally start by driving nails into interme-
diate studs, joists or furring strips, after
which you nail the edges, using box nails
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of proper length. Nails are spaced 6 in. on
intermediate studs, 3 in. along edges and
not closer to them than % in. For hard-
board the nail spacing is 8 to 12 in. on inter-

mediate studs, 4 in. at edges and not closer

than y\ in. For asbestos-cement board, the
spacing is 16 in. on intermediate studs, 8 in.

along edges and not closer than % in. With
the latter material nailing is started along
one edge and then across the board to

"wipe" the sheet smooth.
For nailing gypsum board, you use ce-

ment-coated cooler-type nails, the 4-d. size

for V4 and %-in. thicknesses, and the 5-d.

size for */^-in. thickness. When the board
is applied to ceilings, nails are spaced 5 to

7 in., but on walls the spacing is 6 to 8 in.

In both cases the nails should be spaced
about 12 in. on intermediate studs, 6 in.

along edges and not closer than % in.

Use 6-d. nails for yio and %-in. plywood.
Often plywood is glued to the framing in

addition to being nailed, which gives con-
siderably greater strength and rigidity than
nailing alone. To avoid hammer marks on

wallboards you drive the nails to within
a short distance from their surface, then
finish with a nail set. If nails must be
pulled, use a block of softwood of suitable

size under the hammer head. Where casing
or finishing nails are used to fasten the
denser types of wallboards, the nails are
sunk slightly below the surface, and the
holes filled with suitable putty or crack
filler. Most wallboards should not be toe-

nailed. Nails should be of the rust-resist-

ant variety in locations exposed to exces-
sive humidity.
Fastening planking and tiles: Tongue-

and-groove planking and tiles may be
nailed as shown in Fig. 11-A, with IVs-in.

blued lath nails spaced about 8 in. apart.

Special clips often are used as in detail B.

Clips give complete support yet allow a
slight movement of the material as occa-
sioned by expansion and contraction be-
cause of humidity and temperature varia-
tions. On planking of the insulation-board
kind the spacing of clips should not exceed
8 in. For tiles of the same material, the
spacing should be 4 to 6 in. Clips on ply-
wood planking may be spaced about 16 in.

apart. For the softer kinds of boards, sta-

pling as in Fig. 7, affords a much faster

means of attachment than nailing or using
clips. For this you use an automatic, trig-

ger-action stapler. The staples should be
of the rust-resistant variety having ^ic-in.

legs.

Starter strip for tiles: The application of
tiles is started on a straight line near the
center of an area, and you work toward
the edges generally. When locating the
starting line, measure to the edges of the
wall and make the necessary adjustment
to avoid getting narrow pieces of tiles along
the edges. Starting tiles straight is facili-

tated by using lengths of straight wood



temporarily nailed to the surface or across
furring. You can also use milled starting

strips as shown in Fig. 24, which fit the
grooves of the tiles, are concealed by them,
and are left in place permanently.
Use of adhesives: Most types of wall-

boards can be cemented when installed in

direct contact with a flat, solid backing.
Manufacturers supply special adhesives for
this purpose. For many boards you can use
waterproof linoleum cement. This is spread
evenly over the entire back surface with a
trowel or spreader having -Kc-in. notches
along one edge as shown in Fig. 14-A. An-
other method is to apply the adhesive in
staggered spots about 3 in. in diameter and
12 in. apart, as shown in detail B. After
applying adhesive to a panel, you set it in
position and press it down uniformly into
firm contact with the backing. Large panels
can be held against the walls and ceiling
securely with braces as shown in Fig. 13,

to assure uniform contact. The braces are
left in place for at least 12 hrs. Sometimes
nails are used instead of braces. The nails
are sunk later and the holes concealed with
putty or filler. On tiles, adhesive is put on
in dabs near corners as shown in Fig. 12,

or in ridges near long edges.

Joint and corner treatments: V-grooves
between wallboard panels usually are left

uncovered. Where wallboard is to be paint-
ed, cracks between square edges of adjoin-
ing panels often can be filled with a suitable
putty or crack filler. Molding strips of
wood, plastic, metal, or the same material
as the board, often are used at joints and
corners as shown in Fig. 15. Metal corner
moldings are nailed in place first and then
the board is inserted.

Often corners of rooms are not straight
nor vertical. In such cases the irregular
line of a corner is marked on the board
with a compass as shown in Fig. 16 while
the board is held so that its opposite edge
is vertical, as may be checked with a level.
This method of marking is used also where
wallboards join uneven or sloping floors.

Taped gypsum-board joints: Steps in
forming smooth, seamless joints on re-
cessed-edge gypsum board are shown in
Figs. 17 to 19. You also "spot" the nail
holes and other indentations. Allow the
cement to dry for 24 hrs., after which you
apply another very thin coat to compen-
sate for shrinkage, feathering the edges.
When dry, the last coat is smoothed with
sandpaper held on a block. Inside and out-
side comers may be treated similarly with
tape and cement, or they can be finished
with molding.

Hints on installing wallboards: Ceilings
should be covered prior to walls. When
large panels are used for this the joist loca-
tions can be marked on the side walls as a

V-JOINT WITHOUT
MOLDING

C^^^T'^ BULL- NOSE
h ^BETWEEN)

)l OVERLAID STRIPS

METAL AND PLASTIC

METAL SNAP-ON TYPE

ONE-PIECE I-TYPE

EDGE-TO-EDGE JOINTS

OUTSIDE
CORNER

'/4. ROUND MOLDING

WALL TO CEILING

ffvlfT

SINGLE CORNER MOLDING
OUTSIDE AND INSIDE CORNERS

'A ROUND

CAPS FOR WAINSCOT

^S^BASEBOARD

hy
PLASTIC METAL

E
MARKING WALLBOARD TO FIT CORNER



GUIDE STRIPS AND BACK-

ING PIECES AID IN CUT-

TING WIDE PANELS
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guide for nailing. A chalk line may also be
snapped on the wallboard to facilitate

nailing in straight rows. Panels can be
held firmly against a ceiling by means of

T-braces as shown in Section 4.

When covering a plastered wall with
relatively thick wallboard, you remove the
trim first. Before replacing it, the door
and window frames must be extended by
means of wood strips, the same thickness
as the wallboard. Then, for best appear-
ance, the hinges, lockplate and doorstops
should be relocated. Thin wallboards and
plywood however, can be brought up to

trim without the need of removing it, ex-
cept the baseboard.
Plumbing and electrical fixtures often

must be disconnected and moved out of the
way, as well as plates of switches and wall
receptacles. The location of plumbing and
electrical outlets must bo marked carefully

on the boaid, and suitable holes cut or
drilled to accommodate them. The boxes
of electrical outlets must come just below
the surface of the wall covering.

Sawing and breaking wallboards: When
sawing wide panels you can make straight

cuts with very little fraying if you use
guide strips as in Fig. 20. Pairs of these
are clamped together at their ends with

the wallboard between them, and are
spaced apart the width of the saw blade.

Although gypsum board can be cut with
a handsaw, it is much easier and quicker
to score it with a sharp knife, Fig. 21, break
it at the score line by snapping downward.
Fig. 22, and then cutting the back paper cov-
ering. Fig. 23. Rough edges are smoothed
with sandpaper held on a block. Asbestos-
cement board can be scored and broken
in similar manner, or it can be cut with a
large shears.

Working with hardboard: As hardboard
expands and contracts slightly because of

humidity changes, it is necessary that the
moisture content at the time of installation

be greater than at any time thereafter. To
increase the moisture content, you stack
the panels in pairs with the face sides to-

gether, placing v.-et cloths or newspaper
between them. Lay a tarpaulin over the
stock to prevent evaporation. After 12 hrs.

you can start to install the panels. Don't
butt the edges together tightly but leave a
^')(.-in. gap. Hardboard can be bent to rela-

tively small radii after it has been soaked
in water for an hour.

Wallboards over masonry or concrete:

Where it is desired to cover masonry or

concrete with wallboard or plywood, first

investigate the condition of the walls in re-

gard to dampness. Damp walls should first

be treated with any of several damp-p: oof-

ing paints such as discussed in Section 5.

Then furring strips are fastened to the

walls and wallboard or plywood is attached

to these. Besides minimizing the possibil-

ity of moisture absorption by the wallboard

when so installed, furring strips also pro-

vide a means of air circulation. Where ply-

wood is used for a wall covering in damp
locations, it should be of the exterior type

—

the kind that has a waterproof bond be-

tween the plies. There are some types of

wall coverings that can be applied directly

on dry masonry and concrete surfaces.

Linoleum on walls: Where a resilient,
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durable, grease-resistant and washable
wall surface that is relatively inexpensive
is desired, you can use wall linoleum. This
is thinner than that used for floors and
counter tops. It is ideal for kitchens and
bathrooms, but is not recommended for

use around showers and built-in tubs, or
other places exposed to excessive moisture.
The material comes in many colors; in mar-
bleized or tile patterns. It is supplied in
rolls 3 to 6 ft. wide. Linoleum cap strips for
wainscoting, and fillet strips for corners are
furnished also, as well as border strips.

Wall preparation for linoleum: Wall lino-
leum can be glued directly to plaster, gyp-
sum board and other wallboards having a
smooth, dry surface. Loose or cracked
plaster should be repaired and the patched
surfaces sanded smooth with No. 3 sand-
paper. Wallpaper and loose, scaling paint
should be removed. Where paint and en-
ameled surfaces are in good condition, they
should be sanded to assure good adhesion.
Plaster should be given a sizing coat where
it is dusty or porous. The paper face of
gypsum board also requires sizing. The
work should be done at a temperature of
68 deg. F. or above, and the linoleum should
be exposed to this temperature for at least

48 hrs. prior to applying it.

Installing linoleum: Since room corners
are seldom plumb, vertical seams of the
linoleum should not be started here but
about 5 or 6 in. from corners at a vertical
line. The fillet strips and comer molding
are installed first. Adhesive such as that
recommended by the manufacturer is

spread on the wall to uniform thickness,
using a toothed trowel having notches %6
in. deep, Mc in. wide and % in. apart.
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Press the linoleum into firm contact with
the wall, working it with the hands from
the center toward the edges to exclude air
bubbles as shown in Fig. 25. Wipe off ex-
cess adhesive and smudges with a damp
cloth as soon as each piece is in position.
On marbleized patterns, the second piece is

placed so that the preceding piece overlaps
it about an inch. Then, using a linoleum
knife, you cut through both pieces at the
same time as in Fig. 26, to assure a well-
fitting joint. To make straight cuts use a
straightedge. On tile patterns the cut is

made on the "mortar joint."

Other flexible wall coverings: There are
a number of wall coverings which are flex-
ible and come in roll form. Some are also
available in squares. For satisfactory re-
sults with such coverings, they should be
applied only to smooth, dry walls. Cracks
and breaks in plaster should be patched
and sanded, seams of wallboards and ply-
wood filled or taped, and porous surfaces
coated with sizing. Adhesives recommend-

ed by manufacturers should be used. After
an adhesive is applied to a wall, the cover-
ing is placed over it and the surface worked
by hand or with a roller to eliminate air
bubbles.

Enamel-surfaced coverings usually are
installed horizontally from a level guide
line. Joints are butted together, edges be-
ing cut prior to hanging the material. Soft,
plastic covering materials are hung ver-
tically, using a plumb line as a guide. They
can be fornied around corners. For inside
corners, the material is creased before
hanging it. The sheets are overlapped and
the seams cut on the wall as shown in the
right-hand detail of Fig. 27. Pressure on a
straightedge prevents stretching the mate-
rial. Because of the resiliency of plastic-

type coverings they can be fitted around
plumbing fixtures such as wall lavatories,

by creasing with a putty knife as shown in

the left-hand detail of Fig. 27. Then they
are trimmed with a linoleum knife as in

the center detail.

Various types of tiles: You can obtain in-

dividual wall tiles of plastic, stainless steel,

enameled steel or aluminum, glazed clay,
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glass, asphalt, rubber, cork and other ma-
terials. They come in various sizes and are
either square or rectangular, and are sim-
ply cemented in place one by one as shown
in Fig. 28, using a suitable adhesive. Large
expanses of wall area are covered by "field"

tile, which differs from that used for caps,

feature strips, bases and corners. Many
tiles can be attached directly to plaster,

wallboard, plywood and other materials
within the limitations advised by manufac-
turers. The wall surfaces should be smooth.
Remove and patch loose and broken plas-

ter; remove wallpaper, calcimine and all

traces of loose, scaly paint or enamel to

assure proper adhesion.

Guide lines: A horizontal starting point
is provided by snapping a level chalk line

completely around the room on all walls as
shown in Fig. 29. This may be at the height
of the wainscoting. The exact height of

the line is determined by adding together
the width of the field tile courses plus that
of the base cap and feature strip, if these
are to be used. This will avoid getting nar-
row widths of the tile at the floor level.

The measurement is made from the lowest
point of the floor if this is uneven or slop-
ing. In a bathroom, a measurement also is

made from the top edge of the bathtub.
Then you compromise between the two
measurements for desired results. Where
individual base tiles or base molding are
used over the tiles, you locate the starting
line so that the lowest course of the tile

will extend below the top of the base.
Where interlocking metal tiles are to be
used, a horizontal guide line is snapped
near the floor level, as these tiles are ap-
plied by starting at the bottom and working
upward.
A vertical plumb line also is snapped at

the exact center of each wall. Fig. 29. Meas-
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ure the tile widths from this line to wall
edges or corner molding. If this measure-
ment indicates that very narrow portions
of tile will come at these points, snap an-
other vertical guide line a sufficient dis-

tance on either side of the original line to

avoid this. The original line then is dis-

regarded. Often it is advisable to mark
horizontal guide lines across the tops and
bottoms of windows so that courses of tile

on both sides will be in alignment. Wheie
a diagonal pattern of tile is desired, you
snap a 45-deg. line which intersects the
vertical and horizontal lines.

Adhesives for flexible and metal tiles:

Adhesives should be applied at room tem-
perature. They must be mixed thoroughly
and spread uniformly over the wall to a
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specified thickness by means of a suitably
notched spreader as shown in Fig. 30. Ad-
hesive is applied in different thicknesses
as advised by manufacturers. Sometimes
a -rather large section of a wall can be
covered with adhesive, but in other cases
only a relatively small area can be covered,
depending on how fast it dries. When
spreading adhesive on a wall, avoid obliter-

ating the guide lines.

Applying the tiles: Where comer mold-
ing is to be used, you install this first. Gen-
erally the application of tile is begun along
the guide lines, working downward and
toward one side. Sometimes tile laying is

started from a straight and vertical corner
molding. Rigid tiles should be snapped
down on the adhesive as shown in Fig. 31.

This forces some of the air out from behind
the tile and creates a partial vacuum, as-

suring good adhesion. Before applying
thin, metal tiles, they sometimes require
flexing at the corners to make them lie flat.

When doing this, avoid kinking the tiles.

Where a bead of adhesive is desired be-
tween tiles, you place them Vs in. away
from those already installed and then slide

them in contact. This squeezes some of the

adhesive into the joint. Placing the tips of

four fingers on the surface of the tile, en-

ables you to move it so that it will be square
and tight against adjoining tiles. After

locating the tile accurately, press it down
at the corners. If too much adhesive has

been applied, the center of the tile will

bulge out. Pressing it down will force out

some adhesive, but too much pressure is

likely to leave a depression. Keep your
hands clean of adhesive to avoid smearing



it on the surface of tiles. At corners, floor

level, pipe and fixtures, the tiles usually
must be cut to fit.

"Pointing" of joints—getting the adhe-
sive in neat, even widths sUghtly below the
tile surface— is done as tiling progresses.

First remove some of the adhesive between
the tiles with a pointing tool, then wipe off

the surplus with a clean cloth but avoid
dragging it through the joint. Also clean
the face of the tiles at this time. Rubbing
a moistened finger over the joints will give
them smoothness.
When recessed accessories such as soap

dishes are to be installed, you cut the open-
ings for them before laying the tile, but
install the fixtures afterwards. You can
drill through tile to fasten screw-on fix-

tures such as towel racks to the wall be-
hind the tile. Don't fasten them to the tile

itself. After installation of the tile, allow^

at least 2 weeks to elapse before attempt-
ing to polish it, which gives the adhesive
time to harden thoroughly. Manufactur-
ers' recommendations should be followed
carefully in regard to cleaning solvents to

use with any particular kind of tile.

Glass panels on walls: Wall glass in
square or rectangular panels is available in

many colors, sizes and in thicknesses from
i%2 to l^A in. Fig. 32 shows a bathroom wall
covered with black glass squares. Wains-
coting often is prefabricated to specifica-

tions, which includes drilling of holes to

fit plumbing pipes and cutting for recessed
fixtures. For new constiruction, the glass

can be furnished mounted on plasterboard.
When remodeling, glass panels can be

fastened to a solid plaster surface securely
by using mastic as recommended by the
glass manufacturer. After laying out guide
lines as previously explained, heavy dabs
of mastic are applied at intervals not over
12 in. on centers. Enough mastic is applied
so that it will contact about half of the
glass surface when the glass is pressed into
place, with sufficient clearance between it

and the edges of the wall. Before applying
each piece, the edges are "buttered" with
pointing compound to seal the joints. All
pieces must be installed flush with adjoin-
ing ones, using a level to check for plumb.
Exposed edges like those at doorways as

shown in Fig. 33-A, are covered with metal
molding. This is not needed at comers as
shown in detail B, nor at wainscot edges,
detail C. The glass can be extended to the
subfloor, and the finish floor laid against
the glass surface as in detail D. Where
glass panels are installed on a ceiling, they
should be drilled for screws, which are
driven through dabs of mastic and into
level joists or furring strips. Rosettes are
used under the screw heads and suitable
bushings in the holes. Considerable care

FIG. 39 Photo courtesy Pittsburgh Plate Glass Cki.
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must be exercised to prevent driving
screws too tight, which often results in
glass breakage.

Glass partitions: For screens and parti-

tions, decorative glass used as shown in.

Figs. 34, 35 and 37, can give your home that
smart, individual touch. Decorative glass
comes in large sheets of varying thick-
nesses. It may be frosted, textured, ribbed
or corrugated; may be transparent op trans-
lucent. Glass panels should be located pref-,

erably where they are not subject to being,
easily damaged. In more exposed locations
it is best to tise smaller panels as shown in

Figs. 34 and 37, protecting them with
suitable framing. Large panels can be sup-
ported at top and bottom, and protected
along the side edges as shown in Figs. 35
and 36. Where metal channels are used at

edges, mastic is applied in the channels for

adhesion. As glass expands and contracts
with temperature changes, allowance for

this should be made by avoiding tight fits

between rigid supporting members. Usu-
ally a clearance of % in. is sufficient at the
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top of a 7-ft. glass panel or partition. Wide
partitions should have side clearance also.

Small glass panels set in frames as in Fig.

37, are held in place with molding strips,

Fig. 38.

Installing wall mirrors: Hanging large
mirrors on walls, like those over fireplaces

or above vanities, as shown in Fig. 39, can
be done easily. Perforated metal brackets
having felt-padded clips as in Fig. 40, are
available for this purpose. The perforations
permit attachment at almost any point

along their length. This is done preferably
with screws driven into studs. Toggle bolts

can be used through plaster also. After
setting the mirror on the lower clips, the

upper ones are simply pushed down over
the upper edge, giving firm support at four

points. The bracket is entirely hidden by
the mirror. Copper-backed mirrors are the

most durable.

Glass blocks: When glass blocks are used
for interior screens and partitions as in

Figs. 41 and 42, they should be set on a rigid

base. This may consist of two lengths of

2-in. stock toenailed edgewise to a floor,

with a %-in. filler strip between them as

in Fig. 42-A. This allows for the attach-

ment of a baseboard to match that of the

room. Glass blocks should never be used
for load-bearing walls. An exposed edge
of a glass-block wall should be faced with
an end cap of wood, metal or glass as shown
in detail B.

Plastering: While new additions as well
as old rooms may be finished completely

with dry-wall construction, many remodel-
ing jobs necessitate plastering of walls.

This may be largely repair work, where the
old joins the new, and where walls have
been opened, or it may include entire walls
to match existing plastered walls. Any
home owner can tackle a minor job of plas-
ter repair, but major jobs of plastering
should be left to professional plasterers.

Before plastering, you remove all loose and
crumbling old plaster. Fig. 43, and repair
or replace plaster bases.

Small patchwork: For areas up to about
a foot or so square, you can use patching
plaster. Mix only an amount that can be
used before it starts setting, which occurs
in 10 to 30 mins. depending on the product.
Setting can be retarded by substituting
vinegar for half of the water. Undercut
the edges of cracks and holes to make them
wider at the bottom than at the top as
shown in Fig. 44, which will serve to anchor
the patch securely. Remove old plastov
between lath to piovide anchorage. Bru-:}

>

away all loose particles and soak the okl
plaster and also the plaster base if this is

wood lath. Wetting prevents rapid absorp-
tion of moisture from the plaster, which
causes poor adhesion. Press the plaster in-

to firm contact with the undercut edges.

As patching plaster may shrink somewhat
upon drying, large patches often need two
applications, 24 hrs. apart, to get a surface
flush with adjoining plaster. Before paint-

ing over dry plaster, it must be sized. Small
patches can be coated with thin shellac.

Plaster bases: For larger areas, you fol-

low the same method of preparation as just

described. Where extensive new areas are

to be plastered, first apply a plaster base
or lath, like panels of gypsum plaster base,
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Fig. 45. This material comes in 16 by 48-in.

sheets, % and '^h in. thick. Some types are
perforated to give additional mechanical
keying. For attachment, you use IVs-in.,

No. 13-ga. blued lath nails having %-in.
flat heads, spacing them 4 in. apart and us-
ing 5 nails at each stud. The sheets are
placed horizontally, face side out, so that
the ends come midway over studs. Verti-
cal edges are staggered so that the joints

of successive courses will fall on different

studs. Gypsum lath should be used as a

base for gypsum plaster only. Lime plaster

and cement plaster will not bond with it

adequately.
Besides gypsum plaster base, there are

insulation-board plaster bases. Most plas-

ter-base boards have V-type tongue-and-
groove edges to resist troweling pressure.
Some of these boards are coated on the
back side to provide a vapor barrier. Be-
fore plastering, the inside corners of rooms
should be reinforced with corner-coveiing
strips, or with prebent strips of expanded
metal lath as shown in Fig. 46. Reinforcing
strips also are provided over upper corners
of door and window openings to prevent
subsequent cracks at these points.

Expanded metal lath is another type of
plaster base. This comes in sheets 27 by
96 in. in size. On large walls the sheets are
placed horizontally with all edges over-
lapping adjoining strips from y2 to 1 in.

Edges crossing studs and joists are held to-
gether with tie wires. The sheets should be
staggered so that the ends will fall on dif-

ferent studs. Suitable nails or staples,

Photos courtesy U. S. Gypsum Co,
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spaced 6 in., are used for attachment.
Corner beads, grounds and metal arches:

For outside corners over any type of plas-
ter base, you use a corner bead, Fig. 47.

This protects the plaster edge against im-
pact, and also provides a "ground" to which
plaster comes flush. It is attached care-
fully so that the comer will come exactly
to plaster height of both adjoining walls.

Grounds at door openings are installed

as shown in the left detail of Fig. 48, and
are removed before installing the door
jambs. Similar grounds are placed along
window casings and also across studs to

come just above floor level. These are left

in place permanently. The edges of an ex-
isting wall serve as grounds for new plas-

ter. The old plaster should be cut off as
regularly as possible—not jagged—in or-

der to make the joint as inconspicuous as
possible.

Where arches are desired, readymade
ones of perforated metal. Fig. 49. can be
used. Rounded corner pieces, which are
available separately, eliminate the difficult

job of making curved frame pieces.

Ready-mixed plaster: Prepared plaster,

requiring only the addition of water, is

available. There are two kinds: base-coat
plaster which contains either wood fiber

or sand, and finish plaster. Gypsum-type
plaster should not be used on exposed out-
door walls, on concrete or on asphalt coat-

BASE COAT '. BELOW
OLD PIASTER

ings, or on walls subjected to excessive
moisture. However, it can be applied tc

clean brick or to building tile, previously
moistened.
Base coats: The standard minimun'

thickness of plaster for new construction i;

% in. over metal lath, and "^k. in. over al

other lath. However, in remodeling job:

the new plaster should come flush with th(

old plaster. Plaster is applied in separate
coats; one coat of base plaster over gypsun
lath, but two over metal lath, followed bj
a finish coat in each case.
Mixing plaster is done easily in a water-

tight box having sloping ends as in Fig. 53
By tilting the box at one end where the

dry plaster is piled, you can mix quanti-

ties as needed at the other end. Use a hot
for mixing large batches and a garder
trowel for small ones. Mix only as much
plaster as you can use in an hour's time
Don't add water after the plaster has

started to set. and don't mix plaster of £

previous batch with a fresh batch. Pul
some on a "hawk," Figs. 50 and 51. to hole

in the left hand, and apply the plaster with

a plasterer's trowel.

When applying plaster to lath, press the

first coat, called the "scratch coat." dowr
to obtain good keying, or to form a good
bond to gypsum plaster base. Then covei

the lath about V4 in. Score crisscross

grooves about Vs in. deep while the plastei
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WHEN SMOOTHING FINISH

COAT, APPLY WATER WITH BRUSH

is soft, using a scratcher as shown in Fig.

52, or a piece of metal lath. After the first

coat has set hard, apply a second coat as
shown in Fig. 50, to come flush with the
grounds. Where the new plaster joins old

plaster, the edges must be soaked with
water thoroughly to prevent rapid absorp-
tion of moisture from the new plaster. Soak
the plaster and lath just prior to plastering.

It's best to keep the second base coat Vm
or Vs in. below the surface of the old plaster

along the joint as shown in Fig. 54. Run
the corner of the trowel along the old plas-

ter edge, and then "wipe" the plaster with
the trowel back slightly, returning gradu-
ally to the plaster height of other grounds.
This need not be done if a finish coat is

not required. To get plaster level, use a
straightedge across the grounds as in Fig.

54, which is called "rodding." For good
adherence of the finish coat, the surface oi
the base coat should be slightly roughened
by using a float as in Fig. 55. A long float,

called a "darby," has two handles,. Fig. 56,

and is convenient for large areas.

Finish coat: There are two kinds of fin-

ish plaster; one for smooth troweling, and
the other for a sanded finish for which a
wood float is used. The base-coat plaster

must be hard when the finish coat is ap-
plied. If dried out, moisten the surface
with a wet brush, but do not soak. Finish
plaster is "skimmed" on in two applica-

Photo courtesy U. S. Gypsum Co.

tions. Fig. 58, producing a coat from He to
Vs in. thick. As soon as the first application
has set enough to prevent its wrinkling,
you skim on the second. When the plaster
starts to set you can give it a final trowel-
ing to obtain a smooth, glossy finish, using
a clean, wet brush ahead of the trowel as
in Fig. 57, but using water sparingly. For
an extra-hard surface, use Keene's cement
in the proportion of 25 lbs. of dry, hydrated
lime to 100 lbs. of Keene's cement.

Using trowel or float: When using a
trowel or a float for smoothing plaster,

move it sideways, lifting the forward edge
a trifle so that it rides over the surface to

avoid cutting into it. Keep the working
surface of a trowel or float clean and
smooth. The float should be dipped in water
as necessary so it won't adhere to and drag
out soft plaster.

Texture paints: Old, rough walls and
ceilings that show many scars of previous
patching jobs improperly done may be re-

stored to excellent appearance by covering
them with texture paint, provided that the
old plaster is securely attached to the lath.

Texture paints, available in many tints, are
of heavy consistency to permit building up
low spots to produce a uniform surface.

The surface may be finished with brush
marks, swirls, mottling with a sponge or

crumpled paper, or it can be stippled with
a brush.
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Permanent color, which eliminates need of subsequent repainting, and beautiful, striated texture of this

seemingly continuous wall covering of durable asbestos-:ement board, gives pleasing variation from line design

WALLS
MANY NEW and diversified materials now
available for covering outside walls lend
themselves to almost any kind of archi-

tectural treatment. A few examples are
shown in Figs. 1 to 3.

Requirements for outside walls: There
are four basic requirements for outside
walls as indicated in Fig. 4. Walls must
have (1) structural strength; (2) a high
degree of resistance to infiltration of air,

dust and free water; (3) insulation to re-

tard the transfer of heat and cold; (4) a
vapor barrier to prevent condensation of

moisture within the walls in localities

where cold weather is experienced.
Structural strength is obtained by the

framework over which sheathing and cov-
ering are applied on the outside, and also

by the wall coverings applied on the inside.

Infiltration is reduced by wall coverings
and with the use of building paper, which
may or may not be required. Many sheath-
ing boards are coated to give the same
effect as building paper. Tight joints are
essential to reduce infiltration. Therefore
sheathing that has shiplap or tongue-and-
groove joints is preferred. While restrict-

ing the penetration of air, all sheathing
should allow the free passage of water
vapor.

Insulation usually comes in the form of

batts, blankets and quilts, or rigid compo-

sition boards such as sheathing, interior

wall coverings and insulating plaster base.

The batts or quilts have projecting edges
for nailing to the inside edges of studs and
joists before inside wall coverings are ap-
plied. A small space is left between the in-

sulation and sheathing for air circulation.

As moisture contained in warm air in-

side of a house tends to move toward a
cooler area or surface, it passes through
inside wall coverings that are permeable,
and also through the insulation. During
cold weather the vapor condenses on the
inside surface of the sheathing. As much
as 2^/2 gals, of water may condense on each
1000 sq. ft. of sheathing per day if the in-

side wall is permeable to moisture. Such
condensation causes many troubles such as
deterioration of insulation, peeling of paint,

rusting of nails and often even rotting of

framework. To prevent such troubles a
vapor barrier must be placed between the
inside wall covering and the insulation as

shown in Fig. 4.

Many insulating batts or quilts include

a vapor barrier on the side that faces the

house interior. In older houses that have
no insulation, or those having blown-in in-

sulation, a vapor barrier can be provided
subsequently by applying two or three

coats of aluminum paint to the inside walls

before redecorating them. In older, unin-
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sulated houses having solid brick walls, a
fair degree of insulation can be obtained
and a vapor barrier provided by replaster-

ing on an insulating type of plaster base
which is covered with a vapor barrier. An
alternate method is to put a vapor barrier

over old plaster, and then apply insulating-

type wallboard. A brick wall can be cov-
ered on the outside for additional insula-

tion.

Kinds of sheathing: Sheathing on out-

side walls may consist of wood, % in. thick;

exterior-type plywood, %6 in. thick; com-
position board, about % in. thick; and gyp-
sum board, V2 in. thick. Wood sheathing is

usually applied diagonally as shown in Fig.

5, for maximum structural strength. Ply-
wood and composition-board sheathing can
be obtained in 4-ft. widths and various

lengths. These may be installed vertically

as in Fig. 6, or horizontally. Gypsum-board
sheathing and some composition boards
come in 2 by 4-ft. and 2 by 8-ft. panels, and
are laid horizontally as shown in Fig. 7.

Most sheathing boards intended for hori-

zontal appUcation have tongue-and-groove
edges, and are placed with the tongue side

up, or they have shiplap edges, which are
placed so that water sheds to the outside.

Nails for sheathing: Wood sheathing
boards that are 8 in. wide or less require
two 8-d. nails at each stud. Joining ends
should center on studs. To apply %e or %-
in. plywood sheathing, you use 6-d. box
nails spaced 6 in. apart at edges and 12 in.

apart on intermediate studs. For most
fibrous insulating sheathing of about %-in.
thickness, you use 1%-in., 11-ga., galvan-
ized roofing nails having '^c-in. heads. For
%-in. thickness of some panels you use 1%-
in. hails of the same kind. On wide panels



Photo courtesy Celotex Corp.

nails are spaced 12 in. on intermediate
studs, 6 in. along edges, and not closer than
% in. to edges. On the smaller panels the

nails are spaced about I'^k in., and not
closer than % in. to edges, using four nails

at each stud. For gypsum sheathing panels
similar nails, 1% in. long, are used the

same way.
Building paper: Some manufacturers of

exterior wall coverings make specific rec-

ommendations regarding the kind of build-

ing paper to use with their products. While
building paper must be impervious to the
passage of free water, it must permit the
passage of water vapor. When laid horizon-
tally each strip should overlap the one be-
low by 2 in. When laid vertically the edges
should overlap about 6 in. The paper should
extend around corners for a distance of not
less than 12 in.

Regular lapped siding: Fig. 8 shows sev-
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collect in the pockets formed between the
two. The joints where siding is butted to-

gether should be staggered as widely as
possible from similar joints of adjoining
courses. The joints should be centered over
studs.

The lower edge of siding should line up
with the tops of window and door drip caps,

and with the lower edges of window sUls

as shown in Fig. 13. With this in mind you
can vary the overlap slightly on a number
of coiu-ses so that the adjusted spacing will

not be conspicuous. Avoid hammer marks
on the wood. To prevent steel nails from
rusting you sink them sUghtly below the

surface with a nail set, and putty the holes.

TTds is not necessary if you use aluminum
nails as they are rustproof. They will avoid
the expense of frequent repainting to hide
rust stains, which more than compensates
for their slightly higher cost.

Besides wood siding, you-can obtain alu-

minum siding, having laaked-enamel finish.

One kind is apphed by means of clips that

are hooked over the upper edge of each
piece and nailed to studs as shown in Fig.

14. Another kind is extended at the butt

edge for naUing, over which the top edge of

the strip below fits to form a leakproof
joint. At comers each strip may be fitted

with a metal comer piece, or long strips to

simulate regular corner boards are used.
Wide, lapped siding: In addition to the

striking effect obtained with wide siding in

12, 16 and 24-in. widths, large wall areas
can be covered quickly with them. A num-
ber of materials are used for this purpose,
which include %-in. exterior-type ply-

wood, ^-in. hardboard siding, and asbes-
tos-cement board. Some of these have
striated surfaces and come in various
colors.

The courses are either simply overlapped
for a distance of about IV^ in., or they are
overlapped slightly on "shadow strips."

Both methods are shown in the upper de-
tails of Fig. 16. The lower edge of the first

course, like regular siding, is raised on a
cant strip so that this course will have the
same outward angle as other courses. For
support, shingles or similar wedge-shaped
pieces of wood generally are placed ver-
tically under each course at the stud loca-

tions as shown in Fig. 15. For 24-in. siding
a horizontal strip of suitable thickness can
be run under the center of each course as
in Fig. 16. Shingles or wedges then are
used only under the joints, the wedges be-
ing placed above and below the center strip.

Nails are driven at stud locations.

The use of shadow strips. Fig. 16, accen-
tuates the edges of the siding, which should



FIG. 15

project about Mg in. below them. Galvan-
ized box or aluminum nails are used for
attachment, the 10-d. size when shadow
strips are used directly over sheathing, and
the 8-d. size for plain lapped joints over
sheathing. If sheathing is omitted, 8-d. nails
are used with shadow strips; 6-d. nails with
lap joints. When remodeling, the siding is

often laid over existing siding after cover-
ing it with V4 or ^/'s-in. plywood of the
exterior type. Then longer nails must be
used than just specified; as much longer
as the added thickness. Inside cornei-s usu-
ally butt against square corner pieces in
the same way as regular wood siding. Out-
side corners can be covered with metal
comer strips. Corners of plywood can be
mitered and glued, using waterproof glue.
Panel siding: Panels of exterior-type

plywood, hardboard and other suitable
composition-board siding, having either
smooth or striated surfaces, can be butted
together horizontally or vertically to pro-
duce a perfectly flat surface. Horizontal
edges of panels must be flashed as shown
in Fig. 17 to shed water, for which drip-
type wood molding, details A to C, or metal
molding, detail D, can be used. Shiplap
joints, detail E, provide much the same
protection.

Some types of panel siding are made to
simulate stone, brickwork or shingles, as
shown in Fig. 18. The panels usually come
in 12, 16 or 24-in. widths, and in 48-in.

lengths. They are applied horizontally, the
long edges having shiplap or tongue-and-
groove joints, which eliminate the need of
flashing or applying molding. Special cor-
ner pieces are provided to match such
materials.

Vertical planking: Wood planks, ex-
terior-type plywood and weather-resistant
kinds of composition board in 16 and 32-in.

STRIP

APPLICATION OF 24" SIDING

VERTICAL NAILING
AT ENDS SPACED 3";

HORIZONTAL NAILING
16"

widths can be set vertically also. Vertical
lines produce the illusion of greater height
on low walls. Treatment of joints at butt-
ing ends on a wall or at corners is shown
in Fig. 19.

"Plain" wall treatments: A modern valu-
ation from line impression of lapped siding
or vertical planking is the plain treatment
shown in Fig. 1. In this no joints are visi-
ble. In the case illustrated large panels of
striated asbestos-cement board were set
vertically. This material can be obtained
in various colors, which eliminates the need
of subsequent painting. It is practically
indestructible under normal conditions of
use, is fireproof and rotproof, and also
gives added insulation. The panels are
32 in. wide, 96 in. long and "Ar. in. thick. To
facilitate nailing each sheet is perforated
with Vs-in holes located along edges and at
the center. The material can be scored and
broken, or it can be cut with a large shears.

Shingles on walls: Shingles are nailed to
wood or composition-board sheathing, or
to 1 by 3-in. horizontal furring strips as
shown in Figs. 20 and 21. Wood shingles
usually are made of cedar, cypress or red-
wood in 16, 18 and 24-in. lengths. These
lengths are exposed to the weather A^A,

SV2 and 11 in. respectively. The 24-in.

length is often used for walls. Shingles
can be obtained already stained in pleas-

ing colors, or they can be stained by hand
dipping or by brushing them. Edge-grain
shingles are more resistant to weathering
and are much less likely to cup or warp
than shingles cut flatwise.
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Start shingling a wall at the foundation
line, using a double row of shingles for the
starter course. Spacing between the shin-
gles should not be less th&n V4 in. Use rust-
resistant shingle nails, 1^/4 long, two to each
shingle and drive them about % in. from
vertical edges. The nails (3-d. size for ordi-

nary shingles and longer ones for thicker
shingles) are located a distance above the
butts so that the following course will over-
lap them about 1% to 2 in. Special self-

clinching nails can be obtained to nail shin-
gles to composition board.

Joints between shingles in any course
should not be less than IVi in. from the
joints of the course below. The shadow
lines of shingle courses should coincide
with the upper and lower lines of window
openings for appearance. This is possible

by varying the spacing of the courses
slightly as previously discussed under sid-

ing. A chalk line can be used for marking
the butt location of courses, but it is easier

to tack a 1 by 4-in. strip of wood to the wall
as shown in Fig. 21, so the shingles can be
set on it when nailing them. Shingles at

inside and outside comers may join cor-
ner boards as in Fig. 11-A and B. At out-
side corners you can use metal corners,

Fig. 10, or simply join the shingles of ad-
jacent walls to form corners as in Fig. 20.

This requires cutting them to fit. Comers
of alternate courses should overlap each
other in opposite directions.

Shingles on walls may be laid in double
courses, using a lower grade of shingles or
composition-board shingle "backers" tm-
der those that are exposed. In this case the
butts of the exposed shingles should pro-
ject Vz in., below the butts of the concealed
course. Striking effects also can be ob-
tained by using long shingles having ir-

regularly cut butts or by using heavy shin-
gles known as "shakes." Asbestos shingles,

available in colors, also are commonly used
for covering walls. Asphalt shingles also

can be used for walls.

Recovering old walls: You can remove
old siding and shingles before applying a
new^ wall covering, or the new covering
can be put over existing wall coverings.
While the former method gives good re-
sults, the latter method keeps down labor
costs and also adds to the insulating value
of a- wall. Putting a new covering over the

Photo courtesy Insulating Siding Assn.
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old therefore is the customary procedure.
To remove old siding or shingles, you

first strip off the old. Hammer down pro-
jecting nails, apply new building paper and
then the new wall covering. However,
don't remove all the old covering at one
time as inclement weather can do consid-
erable damage to the interior. The best
practice is to tackle one wall at a time, re-
moving and replacing a section at a time.
To add a new wall covering over siding

or shingles a layer of ^4 or .%-in. exterior-
type plywood is nailed on first to provide a
flat surface. Furring strips are required
over brick and stucco surfaces. Usually 1
by 3-in. wood strips are used although %
or %-in. strips of plywood, 2 in. wide, are
also suitable. Furring strips are placed
either vertically or horizontally, depend-
ing on what material you use for recover-
ing, and the manufacturer's recommenda-
tions. For lapped siding, furring strips

should be vertical and spaced on 16-in.
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centers. For shingles, narrow wall panels
and vertical planking the strips should be
horizontal. For shingles they are spaced
center to center the same distance as the
amount of weather exposure of the shin-
gles. Spacing for panels depends on their

width. For stucco walls the furring strips

are nailed so that the nails will penetrate
studs. Nails through furring strips are
spaced about 12 in. and should be long
enough to penetrate into studs about 11/2

or 2-in. On brick walls you attach furring
strips with 6-d. masonry nails driven into

mortar between bricks. If this is too hard
for penetration, or is too soft so that the
nails do not have sufficient holding power,
drill holes with a star or masonry drill for

tight-fitting lead sleeves or wood plugs into

which nails are driven. Screw anchors can
be used also. Building paper is applied
over the furring strips.

Extending door and window casings:

When adding a wall covering over an ex-
isting one, the combined thickness will

bring the new surface out beyond existing

door artd window casings. One way of solv-
ing this problem is to install wider casings.

However, if the old ones are sound, it is

sometimes possible to extend them as
shown in Fig. 22 and thus avoid the ex-

EXTENDING WINDOW
WITH ADDED TRIM

pense of new casings. Casings in houses
having brick, brick veneer or stucco walls
can be extended in practically the same
way. New corner boards genei-ally can be
applied over old ones. Trim at the roof
may have to be removed but sometimes can
be covered with new trim.

Covering with stucco: Stucco may be ap-
plied directly to masonry and old stucco
that is in good condition, but it must be
anchored to rust-resisting wire mesh when
used over unsuitable masonry and over
wood surfaces such as sheathing, old siding
and shingles. It should not be applied to

loose stucco, which should be removed.
Water-resistant building paper must al-

ways be used over a wood backing to which
the mesh is fastened.

Wire mesh to anchor stucco: To anchor
stucco, don't use ordinary expanded metal
plaster lath as this soon rusts out. Nail

stucco reinforcing mesh in place with non-
rusting nails such as aluminum or galvan-
ized roofing nails as shown in Figs. 23 and
24. These are spaced about 12 to 16 in. apart
and should penetrate the backing no less

than 1 in. The mesh should be spaced from
the backing at least V4 in. so that the stucco

will key behind it properly. Such spacing
is possible by using washers on the nails or
using special nails. Joining edges of the

mesh are overlapped no less than 2 in., and
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wired together. The mesh should go around
corners and over metal flashing. Don't
use plasterers' metal corner beads for
stucco unless they are the rustproof kind.
Flashing should be used with stucco wher-
ever there is any possibility of water get-
ting under it.

Cleaning masonry for stucco coat: Stucco
can be applied directly to unpainted hard
or medium clay brick, but not to soft, dis-
integrating bricks. For the latter you use
furring strips and reinforcing mesh. When
stucco is to be applied directly to masonry,
first clean off all paint, oil and dirt, which
will prevent the stucco from adhering. For
cleaning you use an acid solution consist-
ing of muriatic acid, 1 part, slowly stirred
into water, 6 parts, in an earthenware or
glass container.
Apply the solution with a stiff fiber brush

and wear rubber gloves and a rubber apron
to prevent getting the solution on the skin
and on the clothes. Acid bums may be
serious, and the solution will disintegrate
cloth. A few minutes after the acid has
been applied you rinse away all traces of
it with running water. Remove all loose
mortar from the joints, raking them out

coLiitebi- Portland Cement Assn.
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to a depth of Vi in. for good anchorage.
You can purchase ready-mixed stucco

which requires only the addition of water.
It is mixed in a box such as is used to mix
plaster as described in Section 11. Let the
mixture stand for an hour before applying
it. Stucco should be used within 3 hrs. from
the time it is prepared if it is remixed with-
out the addition of water. Before applying
stucco to masonry surfaces, they niust be
moistened thoroughly with the fine mist
from a hose nozzle. Stucco is applied in
three separate coats; a scratch coat, a
brown coat and then a finish coat. Each
coat must be moistened before applying
the next.

Application of stucco: Use a plasterer's

hawk to hold stucco, and a trowel to apply
it. Press it into firm contact with the an-
choring surface. The first or scratch coat
should be about % in. thick, and is raked
as shown in Fig. 25 to produce a grooved
surface. Horizontal raking is preferable.
From two to five days are allowed for cur-
ing, depending on the weather. Stucco
should be kept moist while curing.
The second or brown coat also should be

about % in. thick, and is brought to a rela-
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lively smooth surface by means of a long
float or "darby" as shown in Section 11.

Allow the second coat to dry for about a
week and then apply the finish coat. This
can be given any kind of surface treatment
as desired. Fig. 26 shows a carpet covered
float being used for finishing.

Never extend stucco down to grade level
as moisture from the ground will damage
it. A horizontal edging at the bottom of
stucco consists of a strip of wood arranged
as shown in Fig. 27. You install this with
sheet-metal flashing (preferably alumi-
num) before nailing on the wire mesh. To
compensate for the added thickness of
stucco at doors and windows you can fol-

low the method shown in Fig. 22. An alter-
nate method is to use molding strips over
trim to form an edging as in Fig. 28.

Brick-veneer walls: In brick-veneer con-
struction, a 4-in. thickness of bricks forms
a shell around the building framework. It

does not carry any of the building weight.
In no case should brick veneer be sup-
ported on a foundation separate from the
foundation that supports the building.
The brick veneer is tied to the house

framework by means of rustproof, L-shaped
metal ties, such as the corrugated ones
shown in Fig. 29. These are laid in mortar
and attached with nails driven through the
sheathing and into studs. Ties are placed
at vertical intervals o£ about five courses
of bricks, or about 15 in., and not over 24
in. apart horizontally.

Bricks and mortar: When handling bricks
be sure to wear canvas gloves. Standard
building bricks are 8 in. long, 3% in. wide
and 2^ in. thick. For each cu. ft. of ma-
sonry having %-in. joints, 17.4 bricks and
about 1/^ cu. ft. of mortar are required.
Mortar can be purchased ready-mixed, re-

quiring only the addition of water. If you
jnix it yourself, use 1 part of portland ce-
ment to 3 parts of clean, sharp sand, with
just enough water added to give a soft,

workable mix. If a more "buttery" mix is

desired you replace from 10 to 15 percent
of the cement with hydrated lime.

Bricklaying procedure: First, you lay a
row of bricks on the foundation, spacing
them y^ in. apart. The spacing may be
varied a little so that the bricks will fit

exactly within the predetermined space
limits. If the bricks still do not fit, use a
half brick between the last two, and then
respace the rest for uniformity. Mark the

joint locations on the foundation, remove
the bricks and proceed to lay them with
mortar.
During dry weather, bricks should be

dampened but not soaked by spraying them
with a hose adjusted to a fine mist. The
foundation wall also should be moistened
similarly. Using a bricklayer's trowel, you



spread a layer of mortar about an inch

thick on the foundation for a distance of

one or two bricks, starting at a corner as

shown in Fig. 30-A. After pressing the

corner brick down into position so that the

bedding joint will be about Vi in. thick,

you "butter" its end and also the end of the

second brick, detail B, with slightly more
mortar than necessary to fill a vertical

joint. Press the brick down in place toward
the first one as in detail C, with a motion
as shown by the arrows. After each brick

is laid you remove the surplus mortar that

has been squeezed out of the joints with a
swipe of the trowel edge, and spot the mor-
tar on the end of the brick just placed. Con-
tinue to lay the bricks in this way, getting

them in perfect alignment with the marks
on the foundation, all to the same height
and with their front edges flush.

Working between corners: After the first

course has been laid from corner to corner,

you build up the corners in pyramid shape
to the height of about 6 or 8 courses, detail

D. Be sure that the corners are plumb. The
vertical joints of each course come midway
above the bricks of the preceding course,

which takes place automatically by laying
the end bricks at corners of alternate

courses at right angles and into the adja-
cent wall.

When spreading mortar on a course of

bricks, you'll soon learn to judge the right

amount of mortar to apply. Run the trowel
over it to form a shallow furrow. Begin-
ners should not attempt to use more mortar
for bedding than is needed for two or three
bricks as the mortar should be soft and
plastic when bricks are laid. A good bond
will not be obtained if mortar dries out too
much before bedding the bricks.

To get the courses straight and to the
same height, you stretch a chalk line from
the corners, tying it to nails pressed into

the mortar. The line should come to the
upper, outer edge of the course being laid.

Holes left by the nails are filled up when
the nails are removed. Besides using the
line to assure alignment of bricks, you also
check each course with a long level besides
checking the wall vertically at every few
courses to keep it plumb. The last brick
laid in any course between built-up cor-
ners is the "closure" brick, which must be
buttered at both ends besides spotting mor-
tar on the ends of the bricks between which
it fits.

Brickwork joints should be tooled care-
fully for appearance and to prevent water
penetration. Do this before the mortar
hardens. Of the many types of joint treat-

ments, a concave finish often is preferred.
This is produced with a round, tapered
"slicker" as in Fig. 30-E. Use part of the
rounded end that is slightly wider than the

Photo courtesy Perma-Stone Co.

joint. Press the mortar tightly against ad-
joining bricks. This seals all cracks and
smooths the mortar so it sheds water.
Stone veneer: Stonework is very much

like brickwork in that the stones are laid

in mortar, and the wall is similarly tied to

the framework. Limestone in 4-in. thick-
nesses is available in random lengths and
widths. Such precut stones involve much
less trouble and require less time to lay
than stones cut to size on the job.

Closely resembling stone, concrete ve-
neer, Fig. 31, often is used to obtain the
same effect at much less cost. The concrete
contains portland cement, quartz, water-
proofing and hardening agents besides min-
eral colors. It is applied over a base coat
of mortar on suitably prepared walls of
brick, tile, concrete or cinder blocks. On
frame construction, sheathing is first cov-
ered with 15-lb. asphalt-saturated felt and
steel-mesh reinforcing to anchor the base
coat. Each stone is individually cast in
plastic state on the job by using molds.
These are of various sizes and form a vari-

ety of patterns and surface textures.

Walls of glass: Glass blocks, which have
considerable insulating value because the
inside is a partial vacuum, can be used for

large sections of walls as illustrated in Fig.

3. The blocks can be transparent for visi-

bility or translucent for privacy. Glass
blocks cannot be used to carry part of the
weight in load-bearing walls.



WARDROBE

1 '.7" X 5-7' MIRRORS / WOOD TRIM

A/fANY of the problems of furnishing an
^ ^ attic bedroom and providing adequate
closet space are solved by building in a
wardrobe like the one shown above, or a
vanity with wardrobe sections at the sides
like the one shown on the following page.
Used in the U. S. Gypsum Company's Re-
model Research house, the wardrobe and
vanity are easy to build, and they dress up
a room, especially if it is long and narrow.
Faced with plaster boeird or other hard

wallboard, the wardrobe detailed in Figs,
and 2 is just a simple framing job to pro-

three compartments or closets of
equal size, each being fit-

ted with a mirrored door.

-^^ Although plain flush or
^"^^^ paneled doors can be

^"^^ used, the added attrac-
tiveness of the mirrored
doors makes their extra
cost well worthwhile.
Since the width and
height of your room wiU
govern the size of the
wardrobe, the dimensions
given in Fig. 1 are only
approximations and are
intended as a guide in

proportioning the one you
build. As large panels of

wallboard are used for
the facing, back and par-
titions, the framework
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can be scantier than when regular
wood boards are used. The circu-

lar detail of Fig. 2 shows how the
doors are framed. The beaded
trim is standard stock that can be
obtained at most liimber yards.

The shelves shown near the tops
of the compartments are support-
ed on cleats, and the hanging rods
for garments can be supported by
smtable brackets.
The vanity and wardrobe shown

in Fig. 4 is ideal for a lady's room.
It has a wardrobe at each side and
storage compartments at the top.

Overall general dimensions are
given in Fig. 5. The size and shape
of the scrollwork around the van-
ity portion is shown by the half

pattern in Fig. 3. The skirted front

of the lower section of the vanity
hides handy shoe racks, and narrow shelves

along the sides of the upper part hold va-
rious toilet articles. Two lights behind the
scrolled front near the top provide illu-

miilation. As indicated in the top view of

Fig. 5, the back of the vanity is set out
6 in. from the wall and is cut out to receive

a large mirror, which is slightly larger than
the opening so that it rests against the back
where it can be held by a rabbeted frame

screwed to the back. The screws should
be driven in from the front through the

back and into the frame, coimtersinking



and puttying the heads. Do this carefully

so that the heads will not be visible after

the back has been painted.

Construction and framing of the vanity
are somewhat similar to that of the ward-
robe except that the vanity has flush, dou-
ble-hung doors for each wardrobe section

and raised floors. Making the raised floors

is just a matter of laying them over box
frames that will fit snugly inside the ward-
robe sections and then letting the ends and
facing of the vanity extend down over
them. Mitered baseboards and quarter
rounds provide a finished appearance
where the vanity contacts the room floor.
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Butter Churn From Washer

Here is a way of converting your wash-
er into a butter churn in just a few minutes.
Cut a triangular hole in the center of a
sheet of plywood so that it fits tightly over
the agitator of the machine. Then assemble
four separate compartments on the ply-
wood base, making them 2V^ x 3% x 7 in.

to hold quart-size fruit jars. FiU the jars

half full of cream to allow for expansion
and fasten the lids tightly. Churn the cream
by laying the jars in the compartments, as
shown, and turning on the washer for the
required length of time. PLYWOOD

BASE



WASTEBASKETS
This basket was made from thin

plywood salvaged from a ship-

ping carton, although hardboard

can be used. The bottom consists

of a lOVi-in. disk of %-in. wood
around which the plywood is

wrapped and fastened with small

nails. The abutting edges of the

plywood at the seam are faced

on both sides with a plywood
batten and nailed with escutcheon

pins. Then the rim and bottom

edge of the basket are covered

with plywood hoops which are

held with roundheaded gimp
nails. The exposed ends of the

hoops are tapered and lap about

4 in. The gimp nails at the top

are clinched on the inside. Two
strap handles complete the basket

The utter simplicity of this five-

piece basket will appeal to the

beginner having few tools. Tht

sides, being exactly alike, can

all be sawed and drilled at one
time from either plywood or hard-

board. The edges are beveled

45 deg., and the bottom of the

basket is a square piece of %
in. solid wood. Other than the

screws which are used to attach

the sides to the bottom, no metal

fastenings are used, as the cor-

ners are laced together with a
'/4-in. leather thong or a shoe-

lace. Lacing is done in a manner
similar to lacing a shoe, start-

ing at the bottom and ending at

the top with a knot on the inside

Consisting of eight tapered staves

screwed to a solid-wood bottom
and laced together at the top,

this basket is somewhat more dif-

ficult to make than the one de-

scribed above. Here the edges of

each stave are beveled 22 deg.

fo produce mitered joints when
the staves are assembled. The
edges can be sawed on an angle

if a power saw is available, but

if the beveling must be done by
hand, the staves are cut out and
then beveled with a plane. With
the latter method, uniformity of
the bevel can be assured by
using a jig to support the stave

at the proper angle and the plane
horizontally. Sash cord or clothes-

line is used to lace the staves.

The ends can be knotted on the
inside or tied in a bow on outside.

Finish all parts before assembling
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Water Conditioning

Pure water is clear, without taste, odor
or color. Water in its natural state is never
pure. Even rainwater, the closest approach
to pure water, contains impurities collected

from the air. When water seeps through the
ground it absorbs minerals and gases of

various kinds and in various quantities.

These often cause water to become hard or
impure and may render the water unpalat-
able and objectionable for domestic pur-
poses even though it may not be contam-
inated. Assuming that a water supply is free

from pollution, its improvement for other
reasons often is desirable; it sometimes is

necessary to make it fit for use. Most water
correction by municipally operated plants
is done for the pui-pose of sanitation. Some
municipalities also soften water to some ex-
tent. However, such water can be improved
further by home water-softening units.

Water that requires conditioning: Re-
moving hardness from water is the most
common form of water conditioning as the
problem of hard water concerns about two-
thirds of the population of the United
States. In many sections it is necessai-y to

remove iron, which causes staining and dis-

coloration of everything it contacts. In suffi-

cient quantities, iron also imparts a dis-

agreeable flavor and affects the quality of

beverages such as tea and coffee.

Other disagreeable tastes and odors in

water may be due to organic matter such
as sodium salts, chlorine, manufacturing
wastes, algae, and dissolved gases such as

hydrogen sulphide, which has a "rotten

egg" odor and is corrosive. In small quanti-

ties, this water is not injurious when taken
internally, but it can be dangerous in large

quantities. Chlorine used in large amounts



for disinfecting water also produces a dis-

agreeable taste.

Objectionable appearance of water due to

color and txirbidity usually is caused by
finely suspended matter such as clay, silt

and organic matter. Soft water containing a
large amount of carbon dioxide may cause
severe corrosion in plumbing systems de-
pending upon alkalinity. It is red and rusty
in iron and steel pipes, and greenish (toxic)

in brass or copper pipe.

Advantages of softened water: Water
containing compounds of calcium and mag-
nesium in large amounts is hard. The hard-
er the water, the more it prevents the for-

mation of suds and lather, whereas soft

water produces suds readily. The amount
of soap necessary to obtain satisfactory

washing suds in hard water may be many
times that required by soft water. This is

diown in Fig. 1, where the same amount of

soap was added to equal amounts of soft

and hard water. The hard water at the left

has practically no suds, while the soft water
at the right has suds in abundance. Soft
water can save as much as 75 percent in

soap and detergent costs as indicated in

Fig. 2. Much of the soap dissolved in hard
water turns to sticky ciurds and scum, which
adhere to plumbing fixtures, dishes, skin
and hair. The difference in results between
hard and soft water used for shampooing
is shown in Fig. 3. The microphotograph at

the left shows the scum deposits in the hair
caused by hard water.

Clothes washed in soft water become
cleaner, colors remain brighter, fabrics last

longer. Hard-water scimi is almost impossi-
ble to rinse out of fabrics; its retention
causes rot and discoloration. The two mi-
crophotographs, Figs. 5 and 6, show the dif-

ference in the same textile washed in hard
and in soft water. The one at the left shows
scum deposits on and between the fibers.

Dishes, glassware and silver washed in soft
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water dry without the familiar streaks and
spots caused by hard water. Manufacturers
of automatic dishwashers urge the use of

softened water for good washing resuhs as
well as the prevention of scale-and-scum
accumulation on the equipment. In house
cleaning, softened water often eliminates
the need of using harsh soaps that may be
injurious to wood and other finishes. It also

prevents cloudiness and streaks caused by
hard-water scum.

In food preparation softened water has
distinct advantages; it produces better tea

and coffee and does not toughen or shrivel

beans, peas, lentils and some other foods
which absorb calcium from hard water.
Hard water boiled in a tea kettle coats it

with a deposit of calcium as shown in Fig. 4.

Softened water makes bathing more de-
hghtful, leaves the skin soft, the hair clean

and lustrous, and eliminates the usual scum
ring in bathtubs and lavatories.

Plumbing systems benefit from softened
water as it does not coat the inside of pipes

and water heaters with scale (liming). Fig.

7 shows how scale deposited inside of a pipe
by hard water can eventually clog it, neces-

sitating costly replacement. Scale in water
heaters acts as insulation and increases

water-heating costs.

Home water softeners: Various chemicals
such as borax, washing soda, ammonia,
limewater, etc., can be added to water ^o

soften it to some extent for washing pur-
poses. However, the most practical and eco-

nomical method for the average home is a
zeoUte water-softening system, which pro-

vides water for drinking and culinary pQr-
poses as well as for washing. The cost and
upkeep of such a water softener generally

will be more than repaid by the savings of

soap and detergents, increased life of fab-

rics, and decreased costs in plumbing main-
tenance due to hmed pipes. A home water-

softening unit consists of one or two tanks

and is connected to the water-supply line

so that all outlets, except the sill cocks for

outdoor watering, are provided with soft

water.
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How zeolite water softeners work: Fig. 8
shows a typical home water softener of the
two-tank variety. Hard water, admitted at
the top, flows through a bed of zeolite,

which is a mineral or a manufactured com-
pound resembling sand, and is capable of
removing the hardness from water without
being consumed itself. It merely changes in.

composition by absorbing the calcium and
magnesium compounds in water and Hb-
erating sodium. When the point of maxi-
mum absorption has been reached and the
zeolite is no longer effective, it must be
restored to its original condition (regen-
erated). This is done with a saturated solu-
tion of salt water (brine), applied in the
correct amount and at the required rate to
the zeolite, during which time the softener
is shut off from the plumbing system. Wa-
ter service need not be interrupted, how-
ever, since hard water can be supplied by
bypassing the softening equipment.
The salt solution robs the zeolite of the

calcium and magnesium, and restores its

original sodium supply. Then the zeolite
again is capable of softening water. The
amount of water that can be softened be-
tween regenerations varies with the capac-
ity of the unit, the amount of water used
and its hardness. Regeneration involves the
following steps: (1) backwashing to loosen
the zeolite bed and to clean out deposited
foreign matter; (2) salting; (3) slow rinse;

(4) fast rinse; (5) refilling the tank; (6)
returning the softener to service.

The zeolite is not soluble. It can go
through repeated transformations indefi-
nitely. Natural zeolite in mineral form re-
sembles green sand and has the abiHty to
remove iron from water if the concentra-
tion does not exceed 10.0 parts per million
(p.p.m.). Synthetic white zeolite will re-
move up to 6.0 p.p.m. of iron and has at least

four times the water-softening capacity of
the green mineral zeohte. While water
softening is the main purpose of zeolite, it

is often combined with other water-correct-
ing agents and sold under various trade
names. The granules of various types differ

in size and color.

Types of zeolite water softeners: In
single-tank or internal-salting types of

automatic water softeners. Figs. 9 and 10,

salt is first added at the top when it is nec-
essary to regenerate the unit. Fine evap-
orated or granulated salt is used. Then an
electric switch is pushed to start the process
of regeneration which then is entirely auto-
matic. In a two-tank softener the second
tank contains brine, the level of which is

maintained by adding water at each regen-
eration. Clean, coarse rock salt, crushed to

pea size, is periodically added to a brine
tank. Fine salt is not used as it has a ten-
dency to pack and restrict the brine draw.
Fig. 11 shows an automatic two-tank sof-

tener. The brine tank requires the addition

of salt only once or twice a year.

Semiautomatic units, such as the one
shown in Fig. 12, are provided with a timer
and valve control, which automatically
stops the rinsing action after a predeter-
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mined period and returns the softener to

service. In other models regeneration is

controlled by manually operated valves, or

by using a single multiport valve. Water
softeners are heavily galvanized or are oth-

erwise suitably coated or lined to eliminate

or minimize corrosion. In some units the
hard water enters at the top and flows down
through the zeolite bed; in others, the di-

rection of flow is just the opposite. Where
iron must be removed from hard water, the
flow should be down rather than up.

Other water-correction equipment: Other
kinds of home water-correction units (neu-
tralizers, clarifiers and purifiers), which
are similar in outside appearance to water
softeners, also are connected to the water-
supply line near its inlet. Most of these

units consist essentially of a filter tank, as

in Fig. 13. They are fitted with valves and
piping—like a water softener—to permit
periodic backwashing. This loosens and
cleans the material through which the
water passes. Water to be conditioned is

fed into the tank from the top and is dis-

charged at the bottom. The essential differ-

ence in units for various purposes is the fil-

tering medium or material through which
the water passes. Water-correction units

may be used in conjunction with water-
softening units, being connected either

ahead or following them as may be required.
Acid neutralizers: Water that contains

much free carbon-dioxide gas is very corro-

sive to iron, steel, brass and copper. When
this water is heated, its corrosive action is

intensified. To remove the carbon-dioxide

gas, the water is passed through a neutral-

izing material contained in a filter tank.

Only a small quantity of neutralizing ma-

terial is consumed and this is replaced

annually to maintain the thickness of the

bed. Acid neutralizers often are effective
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in removing some turbidity from water.
When used in conjunction with water sof-

teners, they are located ahead of them as
shown in Fig. 14.

Taste and odor purifiers: Activated car-
bon or charcoal is used in a filter tank for

removing or reducing unpleasant tastes

and odors from water, such as fishy and
marshy tastes frequently encountered, or
the taste caused by heavy chlorination.

Small amounts of hydrogen sulphide, which
has a "rotten egg" odor, can be removed by
activated carbon if this is renewed periodi-
cally. The best method of removing sulphur
is by aeration, which may be accomplished
with a degasitor. If this does not do the
job completely some chlorine may have to

be added to the water. If a carbon-bed puri-
fier is used in connection with a water sof-

tener, it should follow the softener as indi-

cated by the dotted lines in Fig. 14. This
sequence will prevent foreign matter from
clogging the carbon bed of the purifier.

However, even with this protection, the
carbon bed should be backwashed periodi-
cally.

Turbidity clarifiers: When water con-
tains more than 30 parts per million (p.p.m.)
of finely suspended matter, which makes it

turbid, a clarifying filter is required, al-

though such a filter may be desired even if

the turbidity is less. A two-tank filter unit,

as shown in Fig. 15, is used for this purpose.
The filter tank is filled with various grades
of filter quartz and sand, and the surface
of the bed is covered with a gelatinous "fil-

ter mat," which stops and holds most of the
impurities, and must be replaced periodi-
cally. An amount of coagulant powder is

mixed with water in the smaller tank and is

drawn into the larger one in the same man-
ner that salt brine is drawn into a water
softener. A filter of this type is not intended
to remove iron. Where botih water softening
and clarifying are necessary, the clarifier

is placed ahead of the softener to prevent
excessive accumulation of dirt in the zeolite

bed of the softener.

Size of softeners and filters: It is a com-
mon error to purchase a water softener of
too small capacity. The proper size depends

Elgin Softener Corp. photo
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on two factors: (1) the amount of water
used in the household, based on 50 gal. per
person per day to cover all household re-

quirements; (2) the character of the water
as determined by a chemical analysis,

which differs from a bacteriological analy-
sis. A chemical analysis shows the impuri-
ties contained in water and its degree of

hardness, and indicates what kind of zeolite

must be used for softening and correction

and if other water-correcting equipment is

needed. The degree of hardness influences

the amount of zeolite needed and hence the
size of the tank. The harder the water, the

more zeolite is required. Manufacturers
provide tables that make it easy to deter-

mine the proper capacity of water-softening

and conditioning equipment.
The successful operation of any kind of

a water conditioner depends also on the

rate of water flow in g.p.m., which must be
available for backwashing, as may be re-

quired for the tinit. If the water flow for

backwashing is insufficient, the zeolite or

filtering bed cannot be properly loosened
and cleaned of the sediment that collects in

it, which prevents the unit from function-

ing satisfactorily. A minimum pressure of

20 lbs. per sq. in. (p.s.i.) is necessary to

backwash a water conditioner properly.

Determining water hardness: Where
water is supplied from a municipal source,

information regarding its character and
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water supply, it is advisable to consult the
county agent, state health department or a

reputable manufacturer of water-treating
equipment in order to ascertain the proper
concentration.
Emergency sterilization of water: A sim-

ple and effective method of sterilizing water
that may be unsafe is to boil it for not less

than 5 minutes. Chlorine added to water
will destroy most organisms, although
amoebic dysentery germs can live in heav-
ily chlorinated water as long as 15 days.
Emergency chlorination of water is accom-
plished as follows: (1) Dissolve one heaping
tablespoonful (approx. Vz oz.) of chloride of

lime in 2 gal. of water; (2) after mixing
thoroughly, allow the solution to stand for

30 min.; (3) add one part of this solution to

100 parts of water to be sterilized; (4) let

the chlorinated water stand for 30 min. be-
fore using, which gives the chemical time
to be effective.

The chlorine content of water gradually
diminishes until it disappears and is no
longer effective. Waters of varying charac-
teristics respond differently to chlorination;

Tennessee Valley Authority illi

'^ AUTOMATIC-FEED CHLORINATOR FOR
QUESTIONABLE WATER SUPPLIES

those containing a high percentage of oxi-

dizable matter often require larger doses
to make them safe. Therefore absolute re-

liance cannot be placed on home methods of

sterilizing water with chemicals.



WATER HEATERS
When selecting a water heater the follow-
ing considerations are important: (1) Size
or capacity to suit requirements; (2) dura-
bility; (3) operating cost. It is assumed that
the heaters considered are of good quahty
and are adequately insulated.

Size to suit requirements: Automatic
h.eaters vary from small cottage units of

6 gal. capacity to larger home units of 80
gal. capacity. Fig. 1 shows a regular vertical

model and Fig. 4 shows a cabinet model.
The size of a heater determines largely how
much hot water can be drawn off at one
time or by a number of discharges in rapid
succession. The service rating of a heater
tells you the amount of hot water, heated
100 deg. F. above its original temperature,
that can be drawn off intermittently per
hour. It is the sum of the tank capacity plus
the amount of water that can be raised 100

deg. in temperature in one hour. For exam-
ple, an average-size 30-gal. unit that can
heat 20 gal. of water to a 100-deg. tempera-
ture rise in an hour has a service rating of
50 g.p.h.

Family requirements for hot water can
be estimated at 20 to 25 gal. per person per
day, which includes water needed for
household purposes. Automatic washing
machines require from 20 to 30 gal. for pe-
riods of 30 to 60 min., and automatic dish
washers use hot water at the rate of about
IVz g.p.m., in loads of S^/z to 10 gal. each.

Durability: The life of a water heater is

usually measured to the time when the
tank is eaten away by rust and becomes
leaky or the delivery of hot witer is greatly
reduced by deposits of hme from hard wa-
ter. In water heaters rusting is combated
as follows: (1) By providing heavily gal-

Q
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vanized tanks; (2) by providing tanks of

bronze, copper, Monel metal or glassrlined

steel; (3) by using a magnesium anode in

the heater tank, and (4) by artificially con-
ditioning corrosive water.

Where water is exceptionally corrosive,

galvanized tanks may start to rust in a few
months. Bronze, copper and Monel-metal
tanks are not generally subject to corro-
sion, although they are affected by some
water-borne chemicals, but generally cost

more than other tanks. Glass-lined tanks
will not nist as long as the glass lining re-

mains intact. This in some cases is flexible

and highly resistant to blows and shocks!
Magnesium anodes in hot-water tanks re-

tard rust formation by electrolysis. The
anode disintegrates slowly. Softening of

hard water or correcting excessively corro-

sive water before admitting it to a plumbing
system prevents lime deposits in pipes and
water heaters and also minimizes corrosion.

Operating cost: Water heaters are de-
signed to use electricity, natural gas, lique-
fied petroleimi gas, oil or coal, "niie cost of
these fuels varies in different locahties.
Therefore, it is advisable to check on cost
of each before selecting a heater, if econ-
omy of operation is desired. In most urban
commvmities the choice usually hes be-
tween electricity and gas.

Automatic water heaters: Automatic
heaters combined with tanks maintain a
supply of hot water variable in tempera-
ture from 100 to 180 deg. F. Water at 140-
deg. temperature is generally sufficient for
household purposes. A thermostat extend-
ing into the water is used to control the heat
source. If the control fails to turn off the
heat, overheated water can escape through
a safety-release valve. As automatic heaters
are insulated, very Httle heat is lost by
radiation. An automatic heater should
never be connected to a furnace coil as such
an installation may cause damage to the
heater thermostat. Instantaneous automatic
heaters have no tank; they heat water as it

is used. The water passes through a smaU-
diameter coil subjected to considerable
heat which is turned on when a faucet is

opened, and turned off when it is closed.

Automatic electric heaters: Automatic
electric water heaters are safe and noise-
less; they produce no fumes, smoke or soot.

Heat is transmitted to the water either by
one or two heating bands wrapped around
the tank as in Fig. 2, or by one or two im-
mersion units extending into it as in Fig.

3. In either case the heating elements are
controlled by thermostat-operated switches
that can be adjusted to the desired tempera-
ture setting. On double-element heaters
the thermostat controlling the lower ele-

ment may be set at a somewhat higher tem-
perature than the upper one. Usually an
over-temperature cutout is provided also,

which breaks the circuit to the heating ele-

ments if for any reason the temperature
becomes too high. The cutout must be reset

before the heater will resume operation. An
electric heater has no flue through which
air circulates, and the tank can therefore
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be sealed completely with insulation. Thus
water temperatures are maintained for

longer periods than with other types of

heaters. The recovery rate of electric heat-
ers, however, is not as fast as that of gas
heaters. To compensate for this, larger size

electric heaters are used. The minimum
recommended size is about 50 gal; the aver-
age size is 80 gal.

Automatic gas-fired heaters: In automat-
ic gas-fired heaters the burner is located
directly under the tank, the hot gases being
discharged through a flueway. This may
pass through the center of the tank, as in

detail A of Fig. 5, or it may be located on
the outside, detail B. A center flueway is

equipped with a baffle that slows down the
velocity of the rising gases so that more
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heat will be absorbed by the water in the
tank. The same purpose is accompUshed in
an outside flueway by means of a baffle-
type draft diverter.

The gas valve that supplies the burner,
Fig. 6, is turned on or off by a thermostatic
element extending inside the tank, and is

adjustable to maintain the desired temper-
ature. A pilot light ignites the burner. Usu-
ally a thermocouple or bimetallic valve,
heated by the pilot light, automatically
cuts off the gas slipply to both burner and
pilot. This safety feature should not be
overlooked when purchasing a gas water
heater. When lighting such a pilot, a match
is held under the end of the thermocouple
for about 30 seconds, after which the pilot

should light. About % in. of the end of the
thermocouple is kept in the pilot flame but
should not be affected by the burner flame.
The pilot air shutter is adjusted to produce
a soft, blue flame from Vz to % in. long.

The burner flame is adjusted in similar
manner by mixing gas and air properly by
means of the burner air shutter. The flame
should be a soft blue, not yellow, and it

should not have a hard blue center. Flame
adjustments should be made after 5 min. of

continuous burning.
Some thermostats have a manual reset

button which must be pressed after the pi-

lot has been burning for about a minute.



This permits the main gas valve to operate.

If, after this procedure, the burner fails to

light, a poor connection between the ther-

mocouple and the thermostat is likely,

which necessitates cleaning the contact
point of the thermocouple and retightening

it securely but without tmdue force. Burn-
ers and pilot orifices differ for burning nat-
ural, mixed or manufactured gas, and also

for butane, propane and other liquefied pe-
troleum gases sold in containers.

Automatic oil-burning heaters: Auto-
matic heaters that burn oil may be of the
pot type, Fig. 7A, or the power-driven type.

With the former the flame is continuous,
varying only in size from a burner flame
to a pilot flame, as regulated by the ther-

mostat, which controls the flow of oil. The
hot burner vaporizes the oil, which mixes
with air drawn through holes of the burner
pot. The combustible mixture bums with
a clear yellow-white flame. Oil-biu-ning

water heaters have center flueways of larg-

er size than those used for gas. Some pow-
er-driven oil-burning heaters use less than
half a gallon of oil per hour. They are clean

and efficient, and entirely automatic, ex-
cept for occasional cleaning and refueling.

An oilrburning heater may be connected
to the fuel tank that supplies a furnace if

the same grade of fuel is used. Otherwise
the heater is provided with a separate fuel

tank. In either case the tank should not be
closer than 10 ft. from the burner; it should
be provided with a shut-off valve, a fuel

gauge, filler pipe and vent pipe. The latter

two extend through an outside wall. See
detail B of Fig. 7.

Other types of heaters: A side-arm gas
heater connects to a water-storage tank or
"range boiler" as in Figs. 8 and 11. It con-
sists of a cast-iron or sheet-metal housing
enclosing a single or double copper coil,

and a burner. The manually ignited type
is useful where hot water is required only
occasionally. It is possible to make such a
burner fully automatic by adding an ap-
proved thermostat and safety pilot. Fig. 8.

Incorrect methods of connecting side-arm
heaters to tanks^are shown in Fig. 9. When
the copper tube becomes coated with a
thick lime deposit the coil must be replaced.
A water-storage tank can be converted

to an automatic heater by installing an elec-

tric water-heating element combined with
an adjustable thermostat. Fig. lOA. A hand-
ignited, kerosene-burning heater, detail B,
has a burner flame under a copper coil con-
nected to the tank. A single needle valve
controls the fuel supply. Coal-burning pot
stoves, detail C, sometimes are used as
auxiliary water-heating equipment where
water is heated by a furnace coil or indirect

heater during winter months. Disadvan-
tages of pot stoves are that they require
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constant stoking and removal of ashes; also

they are inexpensive only where coal is

obtainable at low cost.

Furnace coils and indirect heaters: Fur-

nace coils, also called water backs, still are

found in many homes. Such a coil, Fig. IIA,

can be installed in the furnace firebox of a

coal oil or gas-fired furnace. It is a miscon-

ception that a furnace coil utilizes waste

heat; the heat it absorbs is taken from that

normally used for warming the house—as

much as 20 percent. Furnace coils become

choked with scale in a relatively short

time and generally require rather frequent

cleaning. If cleaning is rather hard to do or

is next to impossible they must be replaced

They should be installed level, as in detail

B, to prevent the formation of an air pocket

of live steam, which blows back periodi-

cally through the pipe and into the tank.

This often causes violent hammering that

may cause damage. Furnace coils generally

overheat water during cold weather when

a furnace operates at full capacity. Detail C
shows a practical method of utilizmg the

excess heat by installing a radiator in a

room directly above the hot-water tank.

Although hot-water tanks are usually in-

sulated to minimize heat loss by radiation,

a tank that receives excess heat from a fur-

nace coil may be left uninsulated. Insulat-

ing "jackets" for water tanks are available

in various sizes.

Indirect water heaters or heat exchang-

ers can be used on hot-water and steam

boilers Fig. 12 shows two arrangements for

hot-water boilers, and Fig. 13 shows an ar-

rangement for use on steam boilers. In any

heat-exchange installation the input heat is

controlled by a thermostatic valve to pre-

vent overheating.

Installing water heaters: Fig. 15 shows

a typical installation of an automatic gas-

fired water heater. Manufacturers supply

roughing-in dimensions such as shovm in

Fig 17 so that pipes can be installed accu-

rately to line up with the heater outlets

Any flame-type heater should be located

where an adequate supply of air is avail-

able for combustion. Local codes in regard

to the spacing of a heater and flue from

combustible materials, as well as other re-

quirements, should be followed carefully.

A flame-type heater should be equipped

with a suitable draft diverter or vent hood

as in Figs. 15 and 16. This prevents chimney

downdrafts from affecting combustion or

blowing out the pilot light. Also, a flame-

type heater should be located close to a

chimney, and the flue connected to the

chimney at a slope of not less than Vi in.

per ft. A 3 or 4-in. flue is large enough for

gas-burning heaters, but a 4 to 6-in. flue is

used for oil and coal-burning heaters.

A water heater should be set level. If the
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legs are not adjustable, or "jacks" are not
provided to compensate for sloping floors,

a concrete base 3 or 4 in. high can be pro-
vided. The heater outlets to which cold and
hot-water pipes connect are generally
marked; if not, the hot-water outlet is usu-
ally at your left as you are facing the front
of the tank. The cold-water supply pipe
should not be smaller than % in., and
should be provided with a shut-off valve
near the tank. Some codes require a check
valve in the cold-water supply line. The
hot-water line from the heater should not
be smaller than ^^-in. pipe or %-in. copper
tubing. Unions are used to connect the tank
pipes to the hot and cold-water lines of the
plumbing system so that a tank can be re-
placed with minimum trouble when this
becomes necessary. The drain or drip pipe
from the safety control should never be
connected directly to a waste pipe; a 6-in.
air gap should be provided between them.
Some electric heaters have a built-in heat

trap, as shown in Figs. 2 and 3, which pre-
vents cool water in the pipe from backing
up into the tank and hot water from circu-
lating in the pipe. The principle can be ap-
plied to other heaters by arranging the

15
WATER AND GAS CONNECTIONS TO

AUTOMATIC WATER HEATER

pipe as shown in Fig. 18. When instalHng
an electric water heater, the piping is con-
nected first, then the electrical connections
are made while the main switch is turned
off, after which the tank is filled with water
and set into operation. It is best to consult

your local electric company to check if your
house wiring is adequate to take the addi-

tional load of an electric heater; also if you
are in doubt about the wire size or the

proper method of making the connections.

Approved, sheathed cable can be used, or
individual, insulated conductors can be run
in metal conduit. A separate switch con-
trolling the heater should be provided.
Usually manufacturers supply complete
wiring details.
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Safety controls: Every hot-water tank
should be safeguarded against the possibil-

ity of explosion that can be caused by su-
perheated water due to the failure of an
automatic-heater cutoff, or forgetfulness in

turning off a manually controlled heater.
Few people realize that a single pound of

water, flashed into steam under certain
pressure and temperature conditions, can
release 2,300,000 ft.-lb. of explosive energy.
This is more than could be released by a
pound of nitroglycerine, and it is more
than enough to shatter a house.

A relief valve, preferably the type that is

actuated by either pressure or tempera-
ture, should be installed in the hot-water
line within 3 in. from the tank. See Figs.

14, 15 and 18. A shut-off valve should never
be located between the tank and the re-

lief valve. Temperature-relief valves usual-
ly have a fusible plug, which is easy to

replace. The manual trip lever of a pres-
sure-relief valve should be operated occa-
sionally to see if the valve is working
properly. Relief valves are not only needed
on automatic water heaters but are just as
important on manually ignited heaters.

which according to insurance-company rec-
ords, produce the larger percentage of
accidents. Be sure that a hot-water installa-

tion is properly inspected and approved by
local authorities before it is put into service.

Heat losses from hot-water pines: The
shorter the pipes* are from tank to outlets,

the less heat will be lost by radiation, which
may be considerable in long lines. Such
heat loss makes it necessary to draw off

large quantities of water before it becomes
hot at the faucet. Over a gallon of cold wa-
ter must be drawn from a 20-ft. length of

%-in. pipe when it is cold, to provide water
at 120 deg. F. at the discharge end. There-
fore, a water heater should be located as

close as possible to the point where most
hot water is used. Heat and water savings
can be made by using %-in. copper tubing,

in lengths that will not cause excessive fric-

tion and consequent loss of water pressure
at outlets. Small-diameter pipe increases

the velocity of water flowing through it and
may contribute to noise. Insulation on hot-

water pipe is another effective method of

saving on heat losses from pipe, sometimes
as much as 30 percent.
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Circulatory hot-water systems: Where
long lengths of hot-water piping are neces-
sary and the convenience of having hot
water available quickly at distant outlets is

more important than the cost of heat losses,

a circulatory system, Fig. 19, can be used.
This returns the cooled water to the tank
and keeps hot water moving toward the
outlet. Such pipes should be insulated to

prevent needless waste of heat.

Tempering tanks: A saving in water-
heating cost can be realized also by provid-
ing a tempering tank in which cold incom-
ing water (sometimes only 40 deg. F.) is

preheated to basement temperature before
it goes to the water heater. Two arrange-
ments are shown in Fig. 20. The tempering
tank may be suspended horizontally from
ceiling joists where air is the warmest, or
the tank can be set up vertically. An old
water-storage tank previously used with a
side-arm heater, if in good condition, will
serve nicely as a tempering tank. Any tank
of 20 or 30-gal. capacity is generally suffi-

cient. A tempering tank should never be
insulated at tbis prevents the absorption of
heat from the room. It should also be pro-
vided with a drain valve.

Tank draining and cleaning: Besides
drawing a couple of gallons of water from
the drain faucet of the water heater or
tank every few weeks to clear out the sedi-
ment collecting at the bottom of the tank, an
annual flushing also is advisable. To do this,

shut off the heating unit and close the valve
in the cold-water supply line. Open a hot-
water faucet at a level above the tank. Then

TEMPERING •
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drain the tank completely. Leave the drain
faucet open and turn the valve in the cold-
water hne on completely so that the full

force of the water will strike the bottom of

the tank. This dislodges sediment that can-
not be removed by gravity draining only.

After such a flushing, close the drain faucet,

open the cold-water valve and refill the
tank and water line, after which the heater
can be set in operation. When flushing a
tank that is connected to a furnace coil, do
not fill the tank until the coil is cool. This
prevents it from cracking.
On an automatic gas or oil heater, the

baffle of a center flueway should be re-
moved occasionally so that both baffle and
flueway can be cleaned, using a stiff-bristle

flue brush. Replace the baffle with the same
end down as it was originally. Such clean-
ing removes an accumulation of rust, dirt

and soot which acts as insulation and re-

tards transfer of heat through the tank wall.

Immersion-type elements in electric heat-

ers are removable for cleaning off scale

that may have accumulated on them. They
should be inspected and cleaned at least

once a year.



WATER PIPE
Most water-system troubles can be pre-
vented by proper servicing, such as keeping
faucets and valves in good condition, re-

newing air in air chambers, protecting pipes
against frost, and avoiding scale accumula-
tions by water-softening equipment. In-

herent troubles that are due to faulty
installation may necessitate replacement of

pipe and fittings. Substitution of larger
pipe may also be necessary to take care of

added demands.
Faucet noises: Chattering and whistling

at faucets are among the most common
noises. When this occurs with a compres-
sion-type faucet as shown in Fig. 1, look for

a loose or defective internal assembly.
Often the trouble is caused by a loose wash-
er, which can produce chattering by alter-

nately closing and freeing the water flow
when turned on slightly. To remove the
faucet spindle assembly, first turn off the
water supply, then wrap the cap nut with
cardboard or cloth to protect its finish when

loosening it with a suitable wrench—not a

,
pipe wrench or pliers. Back off the cap nut
entirely and unscrew the spindle assembly
in the same direction as the handle turns

when opening the faucet. Check the small

screw holding the washer on the end of the

spindle. If loose, tighten it so that the wash-
er is seated firmly. If the washer is worn,
replace it with a new one. When screwing
the spindle assembly back into the faucet,

carefully check whether there is any up-
and-down play caused by wear on the

threaded parts. If so, replace the spindle

with a faucet insert.

Chattering and whistling noises may oc-

cur also in faucets and valves of poor hy-
draulic design, especially cheaper ones, due
to a small, restricted waterway. When a

water passage is restricted, the velocity of

flow through the restricted passage is in-

creased. When fast-moving water changes
in direction, centrifugal force creates a

vacuum at the inside of the turn and may
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cause vapor bubbles to form. When these
collapse the vibration results in noise; if

the vibration is of high frequency, whistling

results; if of low frequency, chattering and
pounding result. Where such noise in fau-

cets and valves is inherent due to poor
design, about the only remedy is to replace

them.

Water hammer in pipes: Hammering
noises in pipes that occxu- when a faucet or
valve is closed suddenly are also extremely
common. The momentum of fast-moving
water in a pipe, particularly in a long hor-
izontal pipe where water has considerable
velocity, causes a shock wave when sud-
denly arrested. The shock wave travels
back and forth between the faucet or valve
and the point where the pipe changes direc-
tion or connects to a larger pipe or to a
tank. The hammering that this causes can
also shake the pipe violently. Such strain
can result in rupture of the pipe at fittings,

or the fittings themselves can crack. This is

one reason why only malleable-iron fittings

should be used on water pipes. Sometimes
the noise is less pronounced when the pipe
is anchored securely, but the same pres-
sure is created by the shock wave and may
still be injurious to the plimibing system
although perhaps to a lesser extent. Water
hammer is most pronounced when it occurs
in hard, rigid pipe such as iron, steel or
brass. It is less noticeable in flexible pipes
such as copper, lead and especially plastic
pipe, as it is very flexible and offers relief
from pressure.

Since the trouble is occasioned by sudden

closing of faucets and valves during the last

15 percent of the closing swing, it can be
eliminated by closing them slowly. It can-
not be prevented in quick-acting automatic
valves generally, or in self-closing faucets.

Any or all of the three following methods
are used to reduce or eliminate water ham-
mer: (1) Proper servicing of existing air

chambers, or tihe installation of larger ones;

(2) by using a pressure-reducing valve or
regulator; (3) by providing braces to pre-
vent pipe movement.

Servicing air chambers: In every well-
designed plumbing system, air chambers
are installed near outlets as in Figs. 2 and
3. The purpose is to provide a pressure
relief. When faucets or valves are closed
quickly, water rushes into the air chamber.
As air is compressible it cushions the water
thrust to a more gentle stop and thus causes
less shock. However, since the air cushion
is gradually absorbed by the water under
pressure, more air must be provided pe-
riodically. This is done by draining out the
water that replaces the air in a waterlogged
air chamber as follows: First shut off the

water supply to the air chamber at the
nearest branch control valve, then open a
drain valve below the level of the air cham-
ber. If the air chamber is located above
the faucet level as in the case with those
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on basement laundry tubs, Fig. 2 and Fig.

3E, the faucet will serve as a drain. If the
air chamber is accessible, remove the cap
on the upper end to assure that water will
run out—especially from small pipes which
sometimes retain water unless it is so re-
leased. If there is any evidence of scale
and corrosion in pipes, the air chambers
should be removed occasionally to check
whether they are open. Sometimes they
become clogged, e.specially in short hori-
zontal parts, detail D. When reassembling,
wipe some pipe-joint compound or white

lead on the threaded ends of the pipe to
assure air-tight joints, but avoid getting this
inside of the fittings or it may taint the wa-
ter. It may also start an obstruction. Repeat
the process for both hot and cold-water out-
lets. If a pipe cap fits too loosely, wrap the
threaded end of the pipe with a strand or
two of cotton string or No. 40 cotton thread.
An air chamber that requires frequent

attention can be made more convenient to
drain by adding a petcock on the cap and
a T-fitting with a plug or petcock at the
bottom. Another method of servicing an
air chamber is to install a tire valve on the
cap so that air can be replenished by using
a bicycle pump. When the supply of water
to an individual faucet or valve can be shut
off at a point close to the air chamber, you
can remove the air chamber to drain it.

Air-chamber design: The capacity of an
air chamber should not be less than 1 per-
cent of the capacity of the pipe line in which
water hammer occurs. For the average
home, air chambers should not be less than
18 in. long. They should be made of 1-in.

pipe when installed on ^/^-in. water lines,

and of iy4-in. pipe when installed on %-in.
lines—two pipe sizes larger than the line.

See Fig. 3F. Air chambers are set verti-

cally; they may be a continuation of a riser

as in detail A, or can be offset as in details

B, C, E and F. Where possible, an air cham-
ber arranged as a continuation of the pipe
is best as it receives the full thrust of the
water. For offset arrangements, 45-deg. fit-

tings, as in detail C, offer less resistance to

thrust than 90-deg. fittings. The direction

of flow may be downward, as in detail E,

but in all cases the opening to the air cham-
ber is at its bottom. It has been found that
the effectiveness of air chambers is meas-
urably increased if the inlet opening is re-

stricted to about one-half the internal diam-
eter of the water pipe to which the air

chamber is connected.

Pressure-relieving devices: There are
also a number of commercially made shock
absorbers which serve the same purpose as
air chambers. Some of these have metal
bellows; others, like the one in Fig. 4, have
spring-loaded diaphragms. This type re-

quires only a few inches of vertical space
and is very convenient for use where over-

head clearance is limited. Among the ad-
vantages of these shock absorbers are that

they require much less space than air cham-
bers and do not require periodic draining
like the latter.

Location of air chambers and shock ab-
sorbers: Air chambers may be installed in

partitions near the outlets they serve. They
can also be located under the outlets, as in

cabinets under kitchen sinks, or they may
be located in an accessible position above
outlets, as with faucets on basement laun-



dry tubs. Where water hammer occurs in
the service line from street to house, a large
air chamber, having provisions for venting
and draining, should be located at the serv-
ice-hne entrance as shown in Fig. 5. When
long, horizontal pipes require air chambers
or shock absorbers these are installed at
the end toward which water flows.

Pressure-reducingr valves: Where water
pressure is high, a pressure-reducing valve
or pressure regulator to eliminate water
hammer. By reducing the pressure, the
velocity of water flow is slowed down and
less shock is produced when faucets and
valves are closed suddenly. If the trouble is

not entirely cured by means of such a regu-
lator, air chambers or pressure-relief de-
vices may be installed also.
Pipe supports: Excessive lengthwise

movement of long horizontal pipes can be
avoided by supporting them firmly as
shown in details A, B and C of Fig. 6. Such
support does not in any way reduce the
shock wave caused b3'' closing faucets and
valves suddenly, and therefore does not
prevent possible injury to them. As the
pipe is braced at the end toward which
water flows, movement in the opposite di-
rection due to expansion and contraction is

not restricted.

Ratthng of loose pipe against walls or
joists can be prevented by proper support.
Strap-type pipe hangers should be attached
seciu-ely to the pipe; they can swing slight-
ly to allow for pipe expansion. Pipe clips
of the kind shown in detail D are used for
supporting risers. They should not be used
for attaching pipe to joists; then vibration is

conducted to floors and noise is intensified.
On concrete walls, pipe is attached at suit-
able points to blocks as shown.
Noises from water heaters: Rumbling

and pounding noises sometimes originate
from water heaters or from the pipes be-
tween heaters and tanks. If a water heater
is not properly protected by means of a
safety-relief valve, or if the valve is not
functioning, such noises may be caused by
overheated water. The heater should be
turned off at once and the relief valve
checked. Some relief valves have test levers
operated manually to make this check.
Noises in a water-heating system that is

properly protected may also be due to
poor circulation between the heater or
furnace water back and the storage tank.
Heavy Uming of a heater coil or furnace
water back, or the pipe from heater to stor-
age tank, particularly at fittings, may re-
strict the circulation so much that steam
pockets are formed. When these come in
contact with the colder water of the tank,
they collapse and cause hammering. The
same can occur when a furnace coil is not
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level. This may loosen or break pipe joints
and cause leakage.
Water-heater noises also can be traced to

faulty pipe arrangements or pipe of insuffi-

cient ^ize. Usually
water-heater noises are easy to avoid if un-
impeded circulation of water is assured by
proper connections, adequate pipe size and
clean, internal surfaces in the heating coils

and pipes. Also, the provision of an air

chamber or shock absorber in the line from
a water-heating coil to a storage tank will
generally reduce the noise.

Water-closet noises: Many water closets
emit a high-pitched noise that sometimes
becomes a whistle when a flush tank is be-
ing fiUed. This originates at restricted pas-
sages in a float valve, particularly with
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ilar procedure is followed when it is desired

to cut a branch line into an existing line as

in detail C, except that a T-fitting is re-

quired between two new pipe lengths,

which when assembled should equal the

length of the cut pipe.

When a pipe leaks inside of a partition or

under a floor, it is generally necessary to

remove plaster or a portion of the floor (or

ceiling below) to get at the pipe. In some
cases a repair can be made by uncovering
the leaky pipe at two accessible points near
fittings. The pipe then is cut near the fit-

tings, the stub ends are removed and adap-
tors are used for connecting copper tubing
of proper size. Being flexible, copper tubing
can often be installed inside partitions and
floors through small openings. The old pipe

is left in the partition or under the floor.

Plastic pipe can be used instead of copper
pipe if it is completely protected from ro-

dents. Some kinds of plastic pipe in exposed
locations are subject to rodent attack.

Leaks in tanks: Leaks in a hot-water tank
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generally indicate that the inside is badly
corroded and weakened, in which case the
tank should be replaced. However, an old
tank sometimes can be kept in service until

a new one is installed by making any of

the temporary repairs shown in Fig. 12.

If the tank is insulated, the outer covering
and the insulation are removed to find and
repair the leak. A pin-size leak often can be
plugged by driving in the end of a round
toothpick as in detail A. Swelling of the

wood from its absorption of moisture will

keep it in place. Larger leaks may be
stopped by driving in a plug screw as in

detail B. Another repair consists of drilling

or reaming a hole to y4-in. size to admit a

tapered lead expansion plug as in detail

C. Driving a screw through the plug ex-

pands it. Still another repair method, detail

D, is to enlarge the leak enough to permit
inserting a toggle bolt to hold a brass-and-

rubber washer assembly snugly against the

leak on the outside of the tank.

Dripping from condensation: In many lo-

calities trouble is experienced from "sweat-

ing" pipes—condensation of moisture on
the outside. The beads of moisture collect

and drop off and may damage tools or other

articles underneath such pipes. Normally,
water inside a pipe or container warms up
to room temperature, at which point con-

densation on the outside stops. In a plumb-
ing system, cold-water pipes remain cold

because water is continually drawn from
them so that condensation continues. When
this occurs between walls and floors, con-

siderable damage may result to wallpaper
and plaster as well as to structural mem-
bers such as sills and studs, which may
deteriorate from rot.

In basements, condensation troubles usu-

ally are experienced during the summer
months. In closed basements, humidity

can be minimized by means of a calcium-

chloride drier. Fig. 13, or an electrically

operated dehumidifier, Fig. 14. Besides pre-

venting pipes from sweating such control

also prevents condensation on cool floors

and walls.

Condensation on cold-water pipes can be
prevented by covering them with antidrip

insulation, which is available in various

forms. The pipes can be wrapped with a
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thick tape containing ground cork as in Fig.

15, or coated with a thick plastic paint that
contains cork granules, Fig. 16. Other cov-
erings are tubular and split lengthwise for
quick, easy attachment as shown in Fig. 19.

These coverings may be air-ceU asbestos,
mineral or other wool. They are provided
with a waterproof inner liner. Such instda-
tion can be apphed to exposed pipe, but
hardly to pipe inside of partitions and floors
without involving considerable cost and
trouble unless installed when a house is

being built.

Where much condensation forms on a
water-closet tank and it drips on the floor,

a tray like that in Fig. 17 can be attached
under the tank. Trays on waU-hung tanks
have a drain tube leading to the bowl; those
on close-coupled tanks are provided with
absorbent pads. Some tanks are made with
an inner liner, such as shown in Fig. 18,
which prevents them from being cooled by
the water inside and thus prevents sweat-
ing. A water-tempering tank, which should
never be insulated, can be provided with a
drip pan if moisture on the basement floor
is objectionable.

Protecting water pipes from frost: Where
water pipes are exposed to low tempera-
tures, they should be protected with insula-
tion of suitable thickness; 1%-in. felt cov-
ering generally is used. The covering must
be continuous without any air gaps between
adjoining lengths and must be carried over
all pipe fittings. The pipe is first wrapped
with tar paper, then covered with insula-
tion which is wrapped with canvas as shown
in Fig. 20A. Various types of tubular insula-
tion can also be. used, in which case the
joints also are covered.

Installed pipe that wiU be exposed to
weather must be properly protected. Where
pipe is already installed, it may be enclosed
with a water-tight wooden box, shown in
Fig. 20B, in which case the space between
the pipe and box is packed with sawdust,
ground cork, mineral or other wool. The
insulation between the pipe and the box

General Motors Corp., Frleldaiie Dlv. photo

should not be less than 2 in. thick and it

must be kept dry. A covering of roofing
paper can be nailed over the box for this

purpose. Sawdust makes good insulation
but provides a good refuge for termites.
It also settles after a while and more saw-
dust must be added occasionally to main-
tain its original thickness. Asphalt-impreg-
nated fiber pipe, clay pipe, asbestos-cement
and cement pipe can be used as an outside
covering over insulation. An example of
how an outside riser can be so protected is

shown in Fig. 21. Underground piping
should be laid below prevailing frost pene-
tration. If this is not possible it should be
covered with insulation protected against
moisture.

Thawing frozen water pipes: Where elec-

tricity is available, the simplest method of
thawing out a frozen pipe is by means of a
pipe-thawing transformer such as used by
many plumbers. While this method is quick,
clean and relatively inexpensive, it is also

hazardous if improperly done by novices.
The clamps at the ends of two heavy cables
are attached to the pipe on either side of

the frozen section as shown in Fig. 22. An
electric current flowing through the pipe
between the clamps heats the pipe and
melts the ice.

If such a pipe-thawing service is not
available, and the frozen section of pipe is

accessible, you can apply heat externally by
holding an electric iron against the pipe or
by placing an electric heater near it. How-
ever, when thawing a pipe by subjecting it

to heat, never start at the middle of the



frozen section since the expansion of heated
water confined by ice, or possibly the for-
mation of steam, may burst the pipe. Start
thawing on the faucet side of the obstruc-
tion and work toward the supply, keeping
the faucet open so that you will know when
the ice has melted. Be ready, however, to
turn off the water supply in case the pipe
has been ruptured.
Heat can also be applied in other ways.

About the simplest method is to wrap the
pipe with twisted rags or burlap to obtain
a suitable thickness, and then keep the
wrapping saturated with boiling water, as
in Fig. 23. A blowtorch will give quick re-
sults where the pipe is accessible and not
close to wood, paper or other combustible
material. A sheet of asbestos board also
can be used as a protective shield. Another
method is to run boiUng water inside the
pipe if part of the pipe can be removed as
in Fig. 24, or if you can start working from
an outlet. For horizontal pipes you run the
boiling water through a small pipe so that
it flows against the ice, and the cooled water
drains off into a pail. In vertical lengths of
pipe you can use a rubber tube in the same
way, keeping its end against the ice. A jet

of steam works still faster.

Scale and corrosion: Scale and corrosion
on the inside of water pipes generally cause
most damage to plumbing systems, since
the pipes may become completely clogged.
The rate at which scale and corrosion form
varies with the chemical properties of the
water and also its temperature. Scale forms
faster on the rough surface of galvanized-
iron pipe than it does on the smooth surface
of brass pipe and copper tubing. It also
forms faster wherever there is resistance to

the flow of water as at elbows, tees and
other fittings. Hard water causing scale for-
mation can be recognized as such by its in-

ability to form suds and lather easily. When
hard water is artificially softened, the cal-

cium and magnesium compounds are re-
moved.
Hard water is not as corrosive as natural

soft water containing free carbon dioxide.
A 40-deg. temperature rise in water about
doubles its corrosive action and also has-
tens scale formation. Therefore, the life of
hot-water pipes is considerably less than
that of cold-water pipes. Rust "grows" to

more than 10 times the volume of the iron
from which it forms and this alone clogs
pipes. Enough rust often is released in pipes
to discolor the water Etnd stain fabrics. Cor-
rosiveness of water can be reduced consid-
erably by removing the carbon-dioxide gasi

Clogged pipes and heater coils: When the
flow of water from faucets becomes much
less than it was when the pipes were new,
the inside is probably caked with scale and



corrosion. Replacement of the fittings alone

may restore a satisfactory water flow for

some time if the pipes themselves are not
heavily coated. If badly caked, they should
be replaced. Copper pipe and tubing are

less subject to corrosion than iron and steel

pipe; plastic pipe is not affected by corro-

sion but cannot be used for hot-water lines.

When it takes a long time for water to

heat, the trouble may be caused by scale

and corrosion accumulations in a heating
coil or furnace water back in the pipes con-
necting these coils to hot-water tanks. The
scale acts as insulation, preventing maxi-
mum heat transfer and consequently much
time and heat are required to heat the wa-
ter. As soon as such sluggish results ar-e

noticed in a coil water heater or water back,
remove and inspect it. Generally badly
caked coils and water backs must be re-

placed; although if the scale is caused by
limestone, it can be softened and removed
by using a muriatic-acid solution. This con-

sists of muriatic acid, 1 part, slowly added
and stirred into water, 4 to 7 parts, depend-
ing on the thickness of the scale. The mix-
ing of the solution is done in a glass or por-
celain container. Be careful" not to get the

acid on the skin or clothes as it causes bums
and is corrosive and poisonous. To use the

solution, close the lower opening of the coil,

pour the solution into it and let it stand for

a period of 4 to 6 hrs. Then pour out the
solution and flush the coil with water to

remove all traces of the acid. If one treat-

ment does not remove the deposit, repeat
as many times as is necessary. Deposits
other than limestone, as for instance gyp-
sum, are not appreciably affected by this

solution. When a limestone-caked pipe is

located in a wall or other place where it

cannot be removed easily for replacement
without considerable damage, the acid
treatment can be tried.

Frost precautions in closed house: When
a house is closed during cold weather and
is not heated, the water system must be
drained completely to prevent damage from
freezing. First shut off the water supply at

the main control valve near the meter, and
turn off the heat source of the water heater.

Then open the drain valve at the lowest
point of the piping and also open all fau-
cets so that water will flow out more easily.

Also open the drain faucet on the water
heater, and if it has a heat trap, water must
be removed from this also. For this reason
a drain valve should be provided at the
lower point of the trap. Empty water-closet
tanks by flushing. If the system includes
water-softening or conditioning equipment,
or any tanks for water storage, these too
must be emptied completely. It also is ad-
visable to have the water service turned off

at the curb valve and to have the water
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meter removed. If this is not done the ex-
posed part of the service pipe and meter
should be carefully insulated to prevent
water inside from freezing. Water in heat-
ing systems and traps of the drainage sys-
tem, including water-closet traps, must be
removed also. Kerosene is substituted for
water in traps.

Water-pressure troubles: One of the most
common complaints of home water sup-
plies is variation of water pressure; for
example, a running mixture of. hot and
cold water at a shower or bath suddenly
varies in volume of flow and temperature
due to drawing water from another outlet.
Such variations often cause discomforts and
may even result in injury when the water
mixture becomes scalding. Where such
trouble is constant and frequent, the water
pipes may be too small—either of inade-
quate diameter as originally installed, or
their diameter may have been reduced by
liming and corrosion. Another cause of in-
adequate pressure and water flow is exces-
sive friction in the pipe due to too many fit-

tirigs and changes of direction. Or, piping
originally adequate may have become over-
loaded by an extra bathroom or automatic
washing equipment.
When variations of pressure at shower

and bath outlets only occur when other out-
lets are opened, the situation can be rem-
edied usually by installing automatic mix-
ing valves. This, however, does not increase
the water flow from an inadequately sized
pipe, which can be done only by replacing
the pipe with one of larger size. Replace-
ment of pipe also is necessary where water
pressure is inadequate at outlets but is suf-
ficient at the service-line entrance.

Temporary low pressure can be occa-
sioned by large amounts of water being
drawn off the city mains in the neighbor-
hood, as for instance by fire equipment, but
this trouble is only temporary. A pressure
gauge at the meter location will show
whether continued low pressure at outlets
is caused by pipe resistance inside of the
house or whether the fault lies outside. It

can be occasioned by a service pipe that is

clogged or is of too small diameter. This is

Ukely to be the case if the pressure at the
curb valve is much higher ^an that at the
house entrance of the service pipe. A
clogged service pipe can be cleared by using
a drain auger (new or sterilized). When
pressure at the curb valve is not much high-
er than that of the house end of the service
line, the fault nlay be an obstruction be-
tween the curb valve and the city water
main, or the pressure of the latter may be
insufficient. Where water pressures are too
high, which may cause water hammer and



whistling noises, the pressure can be re-

duced by using a pressure-reducing valve.
Hazards of cross connections and back-

flow: Polluted water from a drainage sys-
tem may get into the water-supply lines

under certain conditions. This has caused
numerous epidemics such as the amoebic
dysentery in Chicago during 1933. Germs
causing typhoid fever and other diseases,

once inside the water pipes, can spread to

all parts of the system. Chlorinated water
used in many cities kills all known water-
borne germs except the one causing amoe-
bic dysentery; this one is able to survive
about 15 days in chlorinated water.

When a water-supply outlet is located
below the flood-level rim of a fixture, the
outlet will be submerged when the fixture
is filled. Then a cross connection exists be-
tween the drainage and the water-supply
lines. This is especially likely to occur with
obsolete fixtures such as shown in Figs.

25 and 26. When a water-supply outlet is

submerged, the contents of drainage lines

can be sucked into the water line. This hap-
pens when pressure in the water line is

decreased below atmospheric pressxire and
may be occasioned when a large quantity
of water is drawn off at a lower point in the
house as illustrated in Fig. 27. The polluted
water can even seep through a closed fau-
cet if it is leaky, or it can be drawn up
through a spray nozzle submerged in a
bathtub or kitchen sink. This reverse flow
is called back-siphonage or backfiow. It is

especially likely to occur when a lower
water-supply branch is much larger than
necessary. It can also be caused by a broken
water main or a heavy draw from the water
main by fire apparatus. Draining water
from a basement or first-floor outlet while
the main supply line is shut off causes back-
flow from points above.
Backflow is particularly common in

downfeed water systems—those having an
overhead supply tank from which water
flows down to fixtures. It can occur also
in any upfeed system—water supplied from
city main or pressure tank below fixtures.

Fig. 28 shows a number of fixtures used in
and around homes where cross connections
can exist and similar fixtures (on right)
where the trouble is eliminated.

Preventing cross>connections: Cross con-
nections and backflow can be eliminated as
follows: (1) by providing a suitable air gap
between the outlet and the flood-level rim
of a fixture (where this is impossible an
approved type of backflow preventer or
vacuum breaker should be used), and (2)
by assuring a positive water pressure at all

outlets at all times.
Air gaps, as shown in Fig. 29, should not

be less than 1 in. for a lavatory, 1% in. for
a kitchen sink or laundry tub, and 2 in. for
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CROSS CONNECTIONS
POSSIBLE

AIR GAPS PREVENT
CROSS CONNECTIONS

BATHTUBS

CROSS CONNECTION
CERTAIN

6" TO 8" ABOVE

GARDEN AND SWIMMINC POOLS

LAVATORIES

A -AIR GAP , B - DISTANCE TO WALL
(IF "B" IS LESS THAN TWICE "A"

INCREASE "A" 50%)

WATER CLOSETS

a bathtub. If outlets are closer to a vertical

wall than twice these distances, the normal
air gap in each case should be increased 50
percent. Old fixtures often can be altered to

meet these requirements. A backflow pre-
venter Is installed on the discharge side of
a valve controlling the water supply to a
fixture, as for example the float valve of a

water-closet tank. Here a cross connection
often exists since the valve is frequently
submerged. Usually there is no pollution
from the water in the tank, but this is pos-

sible if the tank outlet is located below the
flood-level rim of the bowl. Safety is as-
sured by installing a float valve equipped
with a backflow preventer as shown in Fig.

30.A private water-supply system should
never be interconnected with piping that
supplies water from a city main. Nor should
rainwater pipes be connected to pipes con-
veying drinking water. Both should be con-
veyed through separate pipes, and those not
carrying drinking water should be clearly

identified with yellow paint.
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